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Better Designs - Faster

With the Personal Design Solution

The Design Solution Includes: Electronics Workbench Personal Edition + EWB Layout

Electronics Electronics

Warkbench W"fkl.?sg,%ll’-ay ouf

Personal edition

Full-featured schematic capture Power-packed PCB layout with
and SPICE 3F circuit simulation! autorouting and real-time DRC!
The world's best selling circuit design software. With EWB Layout is a powerful board layout package for
analog, digital and mixed A/D SPICE simulation, a producing high-quality, multi-layer printed circuit boards.
full suite of analyses and over 4000 devices. Imports Offering tight integration with our schematic capture
netlists. Seamlessly integrated with EWB Layout or exports  program, you can incorporate board layout and design
to other popular PCB programs. Still the standard for and quickly bring well-designed boards to production.

power and ease of use. Still the same effective price.

e SO ST g e = [,

299

V@/‘S’/W{ 5
HIGH-END FEATURES POWER-PACKED FEATURES
TRUE MIXED ANALOG/DIGITAL YES AUTOROUTING YES
FULLY INTERACTIVE SIMULATION YES REROUTE WHILE MOVE YES
PRO SCHEMATIC EDITOR YES LAYERS 32 ROUTING LAYERS
HIERARCHICAL CIRCUITS YES BOARD SIZE 50" X 50"
VIRTUAL INSTRUMENTS YES LIBRARY SHAPES QOVER 3,500
ON-SCREEN GRAPHS YES BLIND AND BURIED VIAS YES
ANALOG AND DIGITAL MODELS OVER 4,000 EXTENSIVE OUTPUT YES
FREE TECHNICAL SUPPORT YES SELECTIVE NET HIGHUGHTING YES
DC OPERATING POINT YES USER DEFINED PADS YES
AC FREQUENCY YES REAL TIME DESIGN RULE CHECK YES
TRANSIENT YES DENSITY HISTOGRAMS YES
FOURIER YES FREE TECHNICAL SUPPORT YES
NOISE YES

DISTORTION YES 0 e
0
(70//( ovet’ 85 00
a/(c/ nd ¢ o CALL FOR INFORMATION
A A R FHEAER: uy loctronics AND PRICING ON OUR

&?
any other ol PROFESSIONAL EDITION.

ELECTRONICS WORKBENCH Personal Edition $299.00
PERSONAL DESIGN SOLUTION  $588.0
EWB LAYOUT Personal Edition $299.00 | AND $548. oo

INTERACTIVE IMAGE TECHNOIOGIES ITD. 908 Niagara Folls Boulovord
800- 263 - 5 5 5 2 #068, North Tonawanda, New York 14120.2060 / Telephone 416.977.5550.

TRADEMARKS ARE PROPERTY OF THEIR RESPECTIVE HOLDERS. OFFER IS IN U.S. DOLLARS AND VALID ONLY

IN THE UNITED STATES AND CANADA. ALL ORDERS SUBJECT TO $15 SHIPPING AND HANDLUNG CHARGE.

N,
W1/

For a free demo, ‘_’iSi' OUI: website Fax: 416-977-1818 E-mail:ewb@interactiv.com W
at http://www.interactiv.com CompuServe: 71333,3435 / BBS:416-977-3540 o, s

INTERACTIVE

CIRCLE 26 ON FREE INFORMATION CARD
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35 Build the E.Z. Signal Generator

Construct this easy-to-build, wide-range, function generator for your bench-

top troubleshooting arsenal— Skip Campisi

FEATURES

41 SCANeR and TRACS

With the aid of driving simulator software, auto manufacturers are building

better, safer motor vehicles—Bill Siuru

PRODUCT

17 Gizmo

Superadio Il AM/FM Table Radio, Quicktionary Scanning Translator,
Ultrasonic Rearview Backup Assist System, Wireless Headphone System,

plus—Gizmo News
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Philips Audio Compact Disc Recorder
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Scanner Scene

Mobile/Desktop Scanners—Marc Saxon

13

Think Tank

Circuits Galore— Alex Bie

44

Computer Bits

Microcontrollers IV— Jeff Holtzman

45

Ham Radio

The G5RV Antenna Revisited— Joseph J. Carr

49

DX Listening

QSL Cards—Don Jensen

51

Circuit Circus

Electronic Detectors— Charles D. Rakes

54

Multimedia Watch

A Portable CD-ROM, a New Mouse Trak, and Software
—Marc Spiwak

56
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John Rider's Remarkable Chanalyst—Marc Ellis

59

Net Watch

Translating Foreign Languages Online —Konstantinos Karagiannis
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RadioShack’s Family 2-Way Radio

- Clear Communication

Up to One Mile

Now Only *59”

RadioShack invented them and now we’re breaking through
the price barrier! This rugged single-channel transceiver fits in
the palm of your hand and is easy to use. Perfect for camping,
hiking or keeping up with the kids around the neighborhood.
At this low price, get one for every member of your family!

¢ No License Needed v Call Button

¢ No Airtime Fees v Automatic Power Save
v Transmit/Battery Indicator ¢ Long Battery Life

v Automatic Squelch

RadioShack “We're ready to “Supper’s almost
PERSONAL fire up the grill.” ready.”

FM TRANSCEIVER

—

(Actua sz \B_ ) Rad|OShaC k.

You’ve got questions. We’ve got answers®
CIRCLE 14 ON FREE INFORMATION CARD

Price applies at participating RadioShack stores and dealers. If not available at a participating store, item can be special-ordered (subject to avaitability) at the advertised price. A participating store wil
offer a comparabl: value if the product is sold out. independent RadioShack dealers and franchisees may not be participating in this ad or stock or special-order item advertised

winan=anerieanradiohisterr-—ecom
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Accredited B.S. Degree in

Computers or Electronics
by studying at Home

Grantham College of Engineering
offers 3 distance education programs:

e B.S.E.T. emphasis in Electronics
e B.S.E.T. emphasis in Computers

¢ B.S. in Computer Science

N
V\ﬁv-lElectronics Workbench Professional 5.0
\ Nincluded in our B.S.E.T curriculums

-Approved by more than 200 Companies,
VA and Dantes, (tuition assistance avail.)

For your free catalog of our programs dial
1-800-955-2527
http://www.grantham.edu

GCE

Your first step
to help yourself
better your future!

Grantham College of Engineering
34641 Grantham College Road

Slidell, LA 70460-6815
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THE
LATEST IN

WEATHER
TECHNOLOGY

F Davis instruments. the world leader in

£ affordable, professional-quality weather
= stations, has expanded its weather line to
include  _the GroWeather and Enviro-

fl_ Monitor” systems. All stations track rain,
~='Ti= temperature, humidity, barometer, wind

[ Il speed and direction along with alarms
| || highs, and lows Optional data

| | logger/software stores, graphs, and tracks
data collected by station
GroWeather

Finally, an advanced weather station that
helps you manage pest control,
irrigation, and crop development
GroWeather caiculates evapotrans
piration, growing degree-days, and over 70
other values

. Energy EnviroMonitor
% Now you can evaluate and manage your
i energy needs more efficiently. Energy
EnviroMonitor tracks heating, cooling,
and wind-chill degree-days, solar
radiation and wind run

Health EnviroMonitor _
It's never been easier to monitor the {
weather conditions that lead to
sunburn, skin cancer, or hypothermia
Health EnviroMonitor displays heat
stress, wind-chill, UV intensity and UV
dosage, and solar radiation

M-F 7 am. to 5:30 p.m. PST
FAX 1-510-670-0589
M/C and VISA » One-year warranty
30-day money-back guarantee
POE0798

Davis Instruments

3465 Diablo Avenue, Hayward, CA 94545-2778 » www.davisnet.com
CIRCLE 162 ON FREE INFORMATION CARD

Far more lnlarmatiin
pad & IPEe calaleg, call

1-300-678-3868

Editorial

Oops—Doomsday Has Been
Postponed!

Back in March it appeared that the Earth was headed
for a cataclysmic disaster with untold losses in life.
Why? Well, asteroid 1997XF11, about 244 million
miles away, was on a rendezvous orbit with planet _ .
Earth. When? Thursday, October 26, 2028 at 1:30 -
PM (EDT). Initial calculations by astronomers indicat- =
ed that this newly discovered 1-2-mile-wide celestial
body was headed towards Earth and might pass as
close as 30,000 miles, or might be on a direct colli-
sion course! “The chance of collision is small...but not
entirely out of the question,” a scientist was quoted.
Another scientists comment on the asteroid was “It is big enough to cause
immense devastation. You are not talking about wiping out a city, you are talking
about wiping out a continent.” Later that day, besides lame jokes about the futility
of long-term insurance, Hollywood announced that two films on related disasters
would be out this Spring. On a serious note, scientists outlined a backup dooms-
day plan, such as launching a rocket to explode near the asteroid, to slightly divert
its orbit and ensure that 1997XF11 would miss the Earth by a wide margin. That
night | am sure many people had a very troubled sleep.

. = ¥ s e
i o

ke

Then suddenly the next day, | awoke to hear that the Earth was presumably
saved. New calculations revealed that 1997XF11 would get no closer to Earth
than 600,000 miles (the Moon-to-Earth distance is about 250,000 miles). Another
astronomer now declared the chances of the asteroid hitting the Earth were “less
than zero.” Do | feel safe now that this cosmic false alarm has been canceled and
that the previous day’s calculations were in error? | am not sure!

Speaking of errors, it is interesting to note that we at Popular Electronics occa-
sionally get letters from our readers vehemently pointing out some errors that we,
or our authors, make in a published construction project or in a circuit design.
One reader accused some authors of cleverly leaving out software files so that
the programs described can never be compiled unless you purchase the routines
from the author. Well, all we can say is that we always honestly try to publish the
most complete and accurate information in our magazine. Once any corrections
are verified, we post them on our Web site www.gernsback.com (under the
Forums link), informing you about a month or two before the correction gets pub-
lished in the magazine. And if we mess up once in a while, unlike the
astronomer’s forecasting the orbit of 1997XF11, we don’t have to worry about
predicting a global disaster.

A5 )

Ed Whitman
Managing Editor
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CD-AMP CORRECTION

I am an electronics student, and |
think | found a discrepancy in the arti-
cle, "Build this Portable CD Amp”
(Popular Electronics, May 1998).
The bridge rectifier output is a little
high. It said 18.6-volt output, when it
should be 16.9 volts, disregarding the
diode drops.
C.L.
via e-mail

You certainly deserve an “A” in
your electronics course. Your comment
about the 18.6V output on page 40 is
completely correct. The correct voit-
age is 1.414 x 12 = 16.97 VDC ideal-
ly. Fortunately, this really doesn’t affect
the unit’s performance, as it will work
for supplies from 12 through 20 VDC.
Thanks for your interest in Popular
Electronics.—Editor

/L

FLYBACK TESTER RECIPE

In response to D.B.’s request for a
reliable, economical flyback tester in
the Letters column in the May issue, |
have a suggestion.

Connect a bare wire to an oscilio-
scope vertical. Apply a very small
square wave to the flyback primaries.
Use dropping resistors if spot goes off
screen. You will see electronic “ding-a-
lings” just like bells make in a micro-
phone. No dings equals a bad cail.
R.G.

Aurora, IL

MORE “SPARKS”
ON BATTERIES

The “Product Test Report” on alka-
line batteries (Popular Electronics,
January 1998) was very interesting
and informative. | have some questions
about the test. How many batteries of

ERTEER'S

each brand were tested? If more than
one was used, were the results of mul-
tiple tests/cycles averaged?

AC.

via e-mail

Three batteries of each brand were
used in the test. Yes, the results were
averaged.—Editor

In regards to the letter from J.S. in
the May issue, what he is seeing on
his battery contacts is not a result of
corrosion produced by the battery con-
tacts reacting with the holder contact
material. This is caused by electrolyte
leakage from the celis!

After many years of research, most
major battery manufacturers have pret-
ty much eliminated cell-leakage prob-
lems—except for the Duracell brand.
Their alkaline cells appear to leak at

ergt |,

AR
T
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Special Price! -l

“[Standard Math Interactive"] does for mathematicians
what the word processor did for writers. The ability

to bring tables, formulas, and graphs alive within a
document allows for more vital exploration.”

The Pennsylvania State {miversity

Catalog no. 9703, 1997
ISBN: 0-8493-9703-0, $2#9:95

Roland E. Larson

$125.00

The Engineering Handbook on CD-ROM contains
everything practicing engineers need, including
definitions of engineering terms, solutions to common
problems, rules-of-thumb, tables and equations, and
more. All information in the handbook is easy to find
on the user-friendly CD-ROM.

Catalog no. 8576, 1997
ISBN: 0-8493-8576-8, $99-96_

Special Price! ety $75.00

Please mention Popular Electronics Magazine when ordering!

~

visit_us
at our

web site!
Khﬁp://www.crcpressAcom

For more information, please call 1-800-272-7737 or write to:

%) CRC PRESS -+ 2000 Corporate Bivd., N.W. * Boca Raton, FL 33431
In Florida and outside the U.S., please call 561-994-0555

Order Code: POPO1

Contact us
through
e-mail:
orders@crcpress.com

ywnana anaricanradichictarns com
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random! This leakage appears even
after mild discharge, making long-term
storage in a device a risky proposition.
I've seen them leak in their original blis-
ter pack after a couple of years, and
after | saw a few of my battery holders
ruined (including an expensive remote
control) | quit using them.

I've only seen this occur with
“AAA"- through “D"-sized cells, and
that only sporadically. Alkaline 9-volt
batteries seem to be immune to this
problem. Duracell is a great energy-
producing battery, but it definitely
needs work on the leakage problem.
The competition appears to have it
solved.

S.C.
S. Bound Brook, NJ

| have a comment on the battery
question from J.S. in the May issue.
The Duracell contacts are composed
of a material that when humidity is high
creates another “battery” between it
and the battery holder terminals. This
condition has been known for many,
many years as a “dissimilar metals” sit-
uation. It permits corrosion during cir-
cuit inactivity.

On the electrovoltage scale, these
two materials have a large voltage dif-
ferential. The word large does not mean
hundreds of volts, but may involve less
than one volt. However, this is sufficient
to create the battery effect. This condi-
tion can exist between any two metals
which are in intimate contact.

This topic is covered in the military
standards, which we utilize in the design
of military equipment. It is very important
since military equipment must sit inac-
tive for years, and suddenly be put into
service, as in the Guif War.

An easy fix is possible. | purchased
from the hobby shop a tube of grease
called “Electrically Conductive Grease,”
which is designed to be applied to the
contacts on hand controllers. This
grease reduces wear and also prevents
corrosion of the wires during periods of
inactivity. | applied the grease to the
ends of the battery and to both ends of
the battery holder. The problem is no
longer a problem. Keep in mind that the
grease should be unaffected by tem-
perature, otherwise melting will occur
and will wick into the rest of the unit.

Automotive terminals connected to
the battery often corroded because of
electrolyte leakage, and we prevented
it by applying chassis grease to the

terminals before attachment to the bat-
tery. Sealed batteries no longer require
this simple fix.

Grease, like gasoline, is non-con-
ductive. It is the ability of grease to
prevent water vapor penetration that
prevents the corrosion activity, and the
firm tightening of the joint that permits
current flow. Hope this is a help in
understanding the corrosive terminal
problem. :

E.C.R., Jr.
Alton, IL

Well, it seems we are getting quite
different explanations for the anom-
alous effects of Duracell batteries
noted by J.S. At this point it appears
that the best solution is to forward
these letters to the manufacturer, and
get their best engineering explanation.
We will keep you informed!—Editor

ID-BLOCKER DESIGN

| recently came across a so-called
“bullet” terminator or ID-blocker, which is
supposed to guarantee cable privacy by
allowing cable TV signals down the
coax line but prevent any return signal
going back up the line. Essentially it
shields your equipment from monitoring
by the cable company. The device,
which doesn't require any power, is
light-weight and small—only about 1-1/,
inches all around (L X W x D) and
comes with input/output F-connectors. |
would like to know how this little device
can work. Since the rectangular enclo-
sure is all one piece, | am afraid if | open
it up | will ruin its performance. | don't
think it is simply a filter, as how would it
prevent the return signal? Got any sug-
gestions before | tear apart the unit?
T.B.
via e-mail

One passive device that has these
properties is known as an isolator.
Usually an isolator contains a ferrite
material that has electrical properties
that allow RF energy to pass through
in one direction with very little loss, but
absorbs RF power in the other direc-
tion. Coaxial isolators always found
wide usage in microwave applications
(above 2000 MHz), but are now
appearing in cellular products (around
900 MHz). For use in the frequencies
allotted to cable TV (VHF/UHF bands),
these products might get quite large
and heavy for proper performance—Sso
we don’t believe that's what is in your

device. Any readers got any clues on
this one before T. B. cannibalizes his
unit?—Editor

WHITE’S RADIO LOG

There was a publication called
“White's Radio Log,” which had all the
AM and FM stations in the U.S. Do you
know if it still exists or if the equivalent
is published?
G.L.
Palm Coast, FL

Unfortunately, we have not seen
this index since it was published as
part of Communications World maga-
zine back in the mid-70s. We do know
that various shortwave books list all
sorts of shortwave frequencies, which
include AM and FM stations, but we
are not aware of any publications that
lists the “standard” 550—1600 kHz, 88-
108 MHz U.S./Canadian AM and FM
bands, respectively. Perhaps some of
our readers may be able to help you
out.—Editor

HAVES & NEEDS

| am in need of a service manual
and a wiring diagram for an Eico #460
oscilloscope (transistorized model).
The scope uses a CRT 5229P1B tube.
! would be pleased to pay for copying
and mailing costs.
Ed Litke
4318 53rd
Camrose, Alberta
T4V 4G3 Canada

| need a schematic diagram for a
Micronta (RadioShack) V.0.M., Model
22-205. It must be this exact model
number. It uses a 15-volt battery on
the high-ohms range. Thank you very
much.

Erwin Stanley
11358 Highway 67
Benton, AR 72015 u

e

“Brian, the computer company sent the retrofit
instructions on a floppy disc””

wananar o radiohicotan gy Ao
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7 % home,
' , lot, get
.y. Nothing
<ss what? You
Jw your car bat-
Zf\ .lag down a stranger
& _per cables? Do you walk
srt, phone a tow truck and
4 simply reach into your glove
ake out your Auto Starter®. You
-nto your car’s cigarette lighter and, in
atter of minutes,
,au’re on your way.
A good start. These
days, cars have com-
plex electrical sys-
tems which support
many accessories.
Many of these fea-
tures operate even if
your car isn’t run-
ning, which increases
the risk that someday
you'll find your car’s
battery drained...no
horn, no lights, not
even a click from the
solenoid. Before Auto
Starter, you either had
to call a tow truck or
try to get a jump
from another vehicle.
Tow trucks are slow ®
to arrive and very
expensive. Jumper
cables, even heavy-
duty ones, are dan-
gerous and involve
getting under the
hood. Plus, there has
to be another car
around to provide the jump. Battery acid can
burn your skin and ruin your clothes. If the
cables are not connected correctly they can
damage your car’s expensive electrical sys-
tem or, even worse, cause an explosion. With
Auto Starter, you don’t need a jump—vou
don’t even have to open the hood. You simply

1t power source that

Q ®eeplaces dangerous

Auto Starter provides
portable 12-volt DC power to
operate a broad range of
products and appliances:

Cellular phones

Lap-top camputers
12-volt televisions

¢ Radios and boom boxes

it’s perfect for camping,
boating, fishing and hundreds
of activities.

plug the unit into the
cigarette lighter, wait a
few minutes and you're
on your way. Leave the
unit plugged in for 30-
120 minutes while dri-
ving and it recharges
automatically. > i

The five-amp sealed alkaline battery oper-
ates under extreme temperatures, from sub-
zero to 120 degrees. It is lzss than eight inches
long, so it stores
easily in your
glove box. Once
it's charged, Auto
Starter will retain
the power to start
your car for five
years. It is the easi-
est, most conve-
nient protection
you can own.
Portable power.
Auto Starter has
many other uses.
It’s an independent
12V DC power sup-
ply that can oper-
ate TVs, radios, cel-
lular phones and
laptops. Almost
any appliance that
runs off of an
adapter can operate
independently
with Auto Starter,
so it’s perfect for
picnics, camping,
boating and more.

Auto Starter also
makes it easier to
work on your car. Plug it in before you
change the car battery, and you won’t have to
reprogram your car’s clock, radio or alarm
system. You can even use it as an emergency
alternator to run your car’s engine for up to
one hour. You wouldn’t think of driving
around without a spare tire—why not have a

www-americanradiohistornv.-com

| backed by a

spare battery
and alternator
that fits right
in your glove
box?

Try it risk-
free. Con-
sidering the
cost of a tow,
Auto Starter
will pay for
itself the first
time you have
a problem.
This remark-
able product is

one year manufacturer’s limited warranty
and Comtrad’s exclusive risk-free home trial.
If you are not fully satisfied for any reason,
return it within 30 days for a full refund, “No
Questions Asked.”

Auto Starter®. ... ... ... ... $49.95 36 saH
Buy two or more. .. . ... .. .. .$39.95 each
Please mention promotional code 2946-12989.
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L ast year, RELM Communicat-
ions introduced their HS Series
portable scanners. RELM has now
introduced its two long-awaited mobile/
desktop models in the MS Series, the
RELM MS-180 and MS-200.

Both the MS-180 and MS-200
include coverage of the 800-MHz band,
rapid scanning of up to 100 channels-
per-second, priority scan, birdie lock-
out, and weather search. Features of
the unit include an LCD-backlit display,
direct-channel access, BNC antenna
connector, a line out with audio, and an
external speaker jack. There’s also a
memory lock to prevent accidental
reprogramming or frequency deletion.

There are differences between the
two units, however. The MS-180 holds
100 memory channels in 10 banks. The
MS-200 also comes with 10 banks, but
holds twice as many (200) memory

Mobile/Desktop Relm Scanners

The Relm MS-180. which holds 100 memory
chunnels. covers the 800-MHz band.

channels. Both units cover the VHF
low/high bands, VHF aeronautical band,
UHF/UHF-T bands, and the 800-MHz
band (minus the cellular bands). The
MS-200 boasts PL/CTCSS and DPL/
DCS decoding as well as a severe-
weather-alert alarm feature. In addition,
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TAL2KIT - Kit to Build Serious
R&D Talrik II Robot w/ 64k
Memory, Sensors, Wheels,
Servos, Micro-controller, Sensor
Board, Body, Software * $495.95

* First-time buyers of Mekatronix™ brand products need a Com-Kit $19.95
OR a Com-Pack $27.95 which plugs into the PC’s serial port.

Program options: sSBASIC, HC11 Assembly, C (ICC11), POGO, Forthor IC !
The TALRIK™ robot development platform offers sophisticated. expandable,

programmable, autonomous, mobile robot kits with all the processor, memory,
motor, and sensory functions found on robots costing a lot more!
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TALJRKIT - Kit to Build Super-
Fun Talrik Jr. Robot w/ 2k
Memory, Sensors, Wheels,

Servos, Micro-controller, Birch-
Body, Software * $135.95
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FEAR OF TRUNKS

We have run several ann
ments regarding new scanners
offer the ability to track commui
tions on 800-MHz multi-channel tru.
ed Motorola radio systems. It seen
that an ever-increasing number of larg:
er municipal and county governments
are selecting trunked systems as they
expand or upgrade. As anyone whgo
has attempted to monitor a trunked
system on a standard scanner knows,
it's virtually impossible to follow a spe-
cific exchange of communications.

Trunked system communications are
unique because they randomly shift to
any one of a dozen or more frequencies
with each release of the microphone
button. Meanwhile, the system’s other
frequencies contain jumbled snippets of
the conversations of those also using
the same system. Hence the develop-
ment of specialized scanners that can
not only receive standard communica-
tions, but are also able to capture the
desired communication you wish to hear
on a trunked system, then follow it from
frequency-to-frequency until its comple-
tion. Uniden has a handheld unit
(BC235XLT) as well as a desktop model
(BC895XLT), while RadioShack offers a
handheld (PRO-90) unit designed to
monitor standard systems as well as
Motorola {the most commonly encoun-
tered) trunked systems.

Yet, we continue to receive mail
from hobbyists who fear that trunked
systems are, indeed, a bad omen
heralding a dismal future for all of us,
with slim pickings for the average lis-
tener. They see trunking as a sinister
anti-monitoring move by public safety
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agencies intended to obsolete the mil-
lions of scanners now in the hands of
the public. | disagree!

Those governments and agencies
that have opted for trunked systems
have done so primarily because trunk-
ing offers them a way of expanding their
systems to achieve the most efficient
possible usage of the number of fre-
quencies available. Those who wish to
monitor are easily able to do so with rea-
sonably priced, commercially available
scanners that are simple to operate.

After closer examination of the
facts, trunking looks to actually be a
boon to the hobby! Certainly it has

made things more interesting in my
own area. in the old VHF system, each
police precinct had a dispatch channel,
the detectives had a channel, then
there was a county-wide channel, and
a car-to-car channel, plus a data chan-
nel for plate checks.

My local 14-channel trunked system
offers ever so much more! Each
precinct in my area now has two chan-
nels; there are two county-wide chan-
nels; two data channels; two tactical
channels; ten surveillance channels; a
main detective channel, plus special-
ized channels for robbery, homicide,
intelligence, internal affairs and other

detective squads; as well as a radio-
repair tech channel; and several car-to-
car channels. The system is also used
by the medical examiner, sheriff (two
channels), district attorney (two chan-
nels), state and county park police, pro-
bation officers, and others. In other
words, in just this one system, there's a
lot more now to monitor than there ever
had been previously. So far as | am
concerned, trunking has made scan-
ning much more interesting when it
comes to my own area’s public safety
agencies. To those who have viewed
trunking as the beginning of the end, I'd
suggest thinking about it as a new

P(-B0ARD DESIGN
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beginning and hoping that it comes to
your area as soon as possible!

WEB SCANNING

If you have access to an online
computer service, it's apparently pos-
sible to listen to any District of
Columbia frequency via Realaudio, so
reports Randy W., of Shamokin, PA.
He advises you can click on a box to
listen to hams, or weather, or the air-
port, or enter any frequency and mode
of your own choice (FM Narrow-band,
FM Wide-band, AM, or USB) to moni-
tor specific police, fire, federal, or other
activities. The website URL is: hitp.//
speed.nimh.gov/listener/ralistener.htmi.

CLUB STUFF

We were sorry to learn that The
Scanner Club (of New Jersey) has
recently ceased operation. It was a
good effort but apparently couldn't gar-
ner sufficient member support to sus-
tain itself. A real shame.

The Radio Monitors of Maryland con-
tinues strong and has been putting out
an excellent monthly newsletter for sev-
eral years. For more information, write
them at P.O. Box 394, Hampstead, MD
21074-0394. Their e-mail address is
RBscan@aol.com.

Scanning USA has had some good
looking monthly issues containing fre-
quencies, reviews, and commentary.
Their address is 2054 Hawthorne,
Joliet, IL 60435; Tel. 800-651-0922; E-
mail: scanusa@compuserve.com.

We invite your opinions on trunking,
your loggings, frequencies, and infor-
mation relating to scanning, also col-
umn ideas. Our mail address is:
Scanner Scene, Popular Electronics,
500 Bi-County Blvd., Farmingdale, NY
11735 or E-mail: sigintt @aol.com. See

you next month! [ |
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Think Tank

Circuits Galore

n our last column we discussed

the point-contact diode, which is
widely used both with integrated cir-
cuits and also as a discrete device for
more conventional circuits. in this
issue, we examine a similar compo-
nent, but used in different applications,
namely, the Schottky diode.

WHAT IS A
SCHOTTKY DIODE?

The Schottky diode, or Schottky bar-
rier diode, is an important device which
is widely used in radio-frequency (RF)
applications. Sometimes called the sur-
face-barrier or hot-carrier dicde, the
Schottky diode possesses many simi-
larities to the point-contact diode. in fact
many of the early devices were made in
the same way as a point-contact diode,
although today’s devices are made
with totally different manufacturing
techniques.

METAL
LAYER
N TYPE
SEMICONDUCTOR
MATERIAL
#]

Fig. 1. Basic construction of a Schottky diode.

Unlike conventional semiconductor
diodes, which consist of a PN junction,
the Schottky diode is made from a
metal semiconductor junction. This
offers a number of advantages in some
circumstances as the diode has a very
low forward-voltage drop, and secondly
it has a very fast switching speed. Both
of these properties make them ideal for
many RF applications as well as giving
them uses in many other areas of elec-
tronics, as we shall see.

Simple Construction
In comparison with many of today’s

(“What is A...?" series by lan Poole,
G3YWX, reprinted by permission from
Practical Wireless, Arrowsmith Court,
Station Approach, Broadstone, Dorset
BH18 8PW, England.)

PROTECTIVE OXIDE
LAYER (RING)

NTYPE
SEMICONDUCTOR
MATERIAL

METAL

LL/AYER
Hadde
NN
~\
P+ TYPE

SEMICONDUCTOR
MATERIAL

Fig. 2. Construction of a Schottky diode with an
oxide guard ring.

semiconductor devices, the Schottky
diode is very simple in its construction.
In its most basic form, a metal layer is
simply deposited onto the semicon-
ductor, as shown in Fig. 1. On some
diodes, as shown in Fig. 2, a protective
oxide layer is deposited onto the sili-
con around the area for the metalliza-
tion. This “guard ring” is often used to
avoid probiems with leakage and
breakdown effects associated with
high electric fields.

Characteristics

The Schottky diode is what is called
a majority carrier device. This gives it
tremendous advantages in terms of

ALEX BIE

speed, because it does not rely on holes
or electrons recombining when they
enter the opposite type of region, as in
the case of a conventional diode. By
making the devices small, the normal
RC (resistance-capacitance) type time
constants can be reduced, making the
Schottky diode an order of magnitude
faster than the conventional PN diodes.
This factor is the prime reason why they
are so popular in RF applications.

The Schottky diode also has a much
higher current density than an ordinary
PN junction. This means that forward-
voltage drops are lower, making these
diodes ideal for use in power-rectifica-
tion applications. The main drawback
of the diode is found in the level of its
reverse current, which is relatively
high. For many uses this may not be a
problem. but it is a factor which is worth
watching when using Schottky diodes
in more exacting applications.

Variety of Applications

The Schottky diode is used in a
wide variety of applications. It can nat-
urally be used as a general-purpose
rectifier. However, in terms of RF appli-
cations, it is particularly useful because
of its high switching speed and high-
frequency capability. As a result, high-
performance diode ring mixers (shown
in Fig. 3) almost exclusively use
Schottky diodes to enable their perfor-
mance requirements to be met. They

L J

(LOCAL OSC INPUT)

D1
D3 " , R
(RF INPUT)
D4 l

D1-D4: SCHOTTY DIODES

D2 X
(IF OUTPUT)

-+

Fig. 3. A diode ring mixer.
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are similarly very good as RF detectors
as their low capacitance and forward-
voltage drop enable them to detect sig-
nals which an ordinary PN junction
would not see.

It has already been mentioned that
the Schottky diode has a high-current
density and low forward-voltage drop.
As a result, Schottky diodes are wide-
ly used in power supplies. By using
these diodes, less power is wasted,
making the supply more efficient. Also
this increase in efficiency means that
less heat has to be dissipated, and
smaller heatsinks may be able to be
incorporated in the design.

The Schottky diode is used in logic
circuits. Although not as common
these days, the 74LS (low-power
Schottky) and 74S (Schottky) families
of logic circuits use Schottky dicdes as
a core component. The Schottky is
inserted between the collector and
base of the driver transistor to act as a
clamp (see Fig. 4). To produce a low or
logic ‘0’ output the transistor is driven
hard on, and in this situation the base-
collector junction of the diode is for-
ward biased. When the Schottky dicde
is present, this takes most of the cur-
rent and allows the turn-off time of the

D1
SCHOTTKY DIODE

= Q1

o & =0

Fig. 4. Schottky clamp diode used for improved
switching speed.

R1 R3
51K 10K

=

c4

F10K C1 3.3K 4700pF
1

YT

= *(SEE TEXT)

VANTENNA’ RS R7
51K # 10K
Cs cs
R 7-25pF

transistor to be greatly reduced, there-
by improving the speed of the circuit.

The Schottky diode is also used as
a fundamental building block in a num-
ber of other devices from photodiodes
to metal-semiconductor field-effect
transistors (MESFETs). Not only does
this diode find widespread use in many
applications in its own right, but it is an
essential part of many other compo-
nents as well.

Next month, we will continue our
“What is a ...?” series with voltage-ref-
erence diodes. Now let's look at some
of those interesting circuits that our
readers have sent in.

AM RADIO THEREMIN

A Theremin is an unusual musical
instrument that is played without touch-
ing or contact; merely waving your hand
near an antenna changes the audio
from silence to a low growl to very high-
pitched warble. The instrument is fre-
guently associated with weird sound
effects in spooky movies, but a few pros
can do amazing things with the
Theremin. Theremin designs can get
awfully complex; but the one in Fig. 5 is
very simple because we use a standard
AM radio to handle all of the mixing,
detecting, and audio amplifying chores.

In operation, Q1 and Q2 are the
heart of two separate Colpitts oscilla-
tors, generating clean sinewaves at 1.1
MHz. Transistor Q1 is the variable, and
Q2 is the reference oscillator. When
Q2's frequency is tuned, via the 7-25 pF
trimmer, to exactly match Q1’s frequen-
cy, the difference or beat frequency is
zero, and silence results in an AM radio
placed in close proximity to this circuit

+9V

o3

o

Ay
L0
w

Fig. 5. Build this design for a Theremin musical instrument and listen to the weird sound effects.
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and tuned to 1.1 MHz, or 1100 kHz. As
your hand approaches the antenna,
however, the capacitance at Q1
increases a few picofarads, lowering
the frequency, producing a definite diff-
erence/beat frequency, which the AM
radio makes audible. Should you live
in an area having a radio station oper-
ating on 1100 kHz, then select a clear
frequency for circuit operation as close
as possible to this design frequency.

The circuit is simple enough to be
breadboarded, but will be more stable
when everything's soldered down. The
100-uH inductors are from Radio-
Shack’s inductor assortment (273-
1601), and any standard ceramic
trimmer in the specified 7-25 pF tuning
range should work. For the antenna,
use an 8-inch piece of bare or insulat-
ed solid hookup wire, straightened out.
For much greater sensitivity, use a
metal sphere like a toilet tank float. Try
to get NPO capacitors in the circuit if
possible for better stability, and for
best performance put a metal sheet
under the breadboard/circuit board
and circuit-ground it; this allows the
two oscillators to decouple at the low-
est possible difference frequency.
—Nick Cinquino, Schaumburg, IL

| can see someone having lots of
fun with this circuit, Nick—especially
setting it up in a dark living room and
waiting for an unsuspecting person to
enter. On a serious note, there have
been many interesting books written on
the musical aspects of the Theremin
instrument. A comprehensive There-
min Web site with many links is found
at www.nashville.net~theremin.

A TRUE COTS

Commonly known as a capacity-
operated touch switch (COTS), this
gadget has many practical applications.
Amateurs, for instance, can put the
sensing plate near the mike and use the
touch switch as a transmit/receive
switch. Install the switch’s sensing plate
at the front door, and you have a light-
touch doorbell button. Put the sensing
plate near the top of a tank or tub, and
when the water level gets too high, a
bell will ring.

You have an option when building
the touch switch. This design includes
a flip-flop (built around a 4011 quad 2-
input NaND gate IC) to keep, say, a light
or bell on after you remove your finger
from the sensing plate. To turn the light
or bell off, you touch the sensing plate
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a second time. If you are going to use
the switch for a doorbell or a water-
level alarm, eliminate the flip-flop. The
doorbeli then will stop ringing the
instant you remove your finger from
the sensing plate.

The circuit in Fig. 6 works like this:
RF produced by the Q1 oscillator is
coupled to the two secondary windings
of choke L2. If the capacitances to
ground at jack J1 and C6 are equal,
voltage across the diode bridge
{D1-D4) and Q2's base is at zero volts.
When an antenna or sensor plugged
into J1 is touched, the bridge is unbal-
anced and its output forward biases Q2,
causing it to conduct and energize relay
RY1, which drives the 4011 IC (flip-flop
circuit) to control an output level.

Coil L2 is a modified 3-section 2.5-
miilihenry RF choke (use a J.W. Miller
6302, or National R-50, or equivalent
choke). The modification illustrated in
the figure inset, converts the choke
into a transformer in which the center
section becomes the primary and
serves as the inductance in the RF

oscillator circuit. Break the wire
between the sections and unwind a
few turns from each section. Wires
from the left and right choke sections
are connected together. | have identi-
fied each wire with letters A through F
and show circuit destinations. The two
outer sections become the secon-
daries of the transformer, which couple
the RF from the oscillator to the four-
diode bridge.

All resistors are standard '/,-watt,
10% units, and the capacitors are
rated at 50 volts, unless otherwise
noted. The power transformer, T1, is a
UTC-type FT-13 with a 26-volt, 0.04-
amp secondary. Relay RY1 is a SPDT-
type with a 2500-ohm coil.

The first thing to do in checking out
the project is to determine if the RF
oscillator is working. Plug in the touch
switch, and tune in an AM broadcast
radio placed near the antenna, to
around 800 kHz. If the oscillator is
working, you’'ll hear it (the radio will go
silent). The frequency is not critical as
long as you pick it up somewhere in

; ; ANTENNA

the broadcast band. If you are not
going to mount the switch in a metal
box, plug a 3-foot wire with a 1-inch
diameter plate on one end, into J1. (If
you are going to mount the switch in a
metal box, hold off making the follow-
ing adjustment until the board is
installed in the box.) Connect a meter,
set to a low DC range, across test
points TP1 and TP2. Using a plastic
alignment tool, adjust capacitor C6 for
the lowest voltage on the meter. Use
temperature-compensating capacitors
for C3 and C4 and 5% resistors for R6
and R7. Remember to keep wires from
L2 to D1-D4 and other parts as short
as possible. For convenience, mount
capacitor C6 so it can be adjusted
through a hole in the cabinet.
—Craig Kendrick Sellen, Waymart, PA
Nice going, Craig. | am sure our
industrious readers will find many
applications for this circuit. You can
substitute an NTE123AP or SK3854
for the 2N3904 transistors and an
NTE4011B or SK4011B for the 4011
guad 2-input NAND gate IC.
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Fig. 6. The overall schematic for the carrier-operated touch switch (COTS) is shown, while the inset

illustrates the modification of choke L2. This coil must be altered by breaking wires between the sec-
tions, unwinding them, and soldering the wires from the lcft and right windings together (points B

and E).
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Fig. 7. Got some old telephones around? Build this telephone-ringing generator and buzz out those

old phones.

TELEPHONE-RINGING
GENERATOR

| had accumulated several phones—
some of which | did not know would
ring when called. What was needed
was a test that wouldn’t involve some-
one else calling in to check each set.
The circuit shown in Fig. 7 was con-
structed and tested on several phones.
| used a ratio of 1-second on with 3-
seconds off, which outputs a 20-Hz
ring of sufficient power to ring up a
standard phone.

The heart of the timing circuit
involves a 556 dual timer. Two 555
timers also will work. | used a trans-
former to step up the pulses with
enough power to ring “the bells”!
These are components from my junk-
box. Other parts may work as well.
Please use the component values
shown for the timer, as this sets the
correct timing sequence. All resistors
are /,-watt units and all capacitors are
rated at 50 volts, unless otherwise indi-
cated in the figure.

This circuit draws about 0.9 amps
from a 15-volt DC type modular wall
supply. (The one | used was from
Hosfelt Electronics; Tel. 800-524-6464
or 888-264-6464; part number 56-528.)
Don’t try to get along with less power.
Be sure to mount the 2N3055 power
transistor (Q1) on a heatsink. I've left

this generator on for an hour with no
problem, although the transformer
does get quite warm to the touch.

The transformer | used was a
Magnetek Triad F-131P (Allied
Electronics, Tel. 800-433-5700; part
number 967-1071) with a 120-voit pri-
mary to dual secondary rated at 8-volts
CT at 188-mA series-connected sec-
ondary. An NE-2 neon lamp is a visual
indicator of power out to the phone line.
LED1 at the output of the timer (ICl
pin9) shows drive to the output transis-
tor. In setting up the timing, the output
from IC1 at pin 5 should be a 1-second
on, 3-second off pulse train, while the
pin 9 output is similar, but with 20-Hz
(0.05 ms) pulses generating the 1-sec-
ond on-time signal.

One word of caution: DO NOT plug
this unit into a hot telephone line!
Also be sure to use a non-electrolytic
capacitor from the transformer output
to the phone jack. | hope this project
will be useful to others that would like
to check out some telephones to see if
they ring when called.

—Roger W. Hamel, Cedarville, M|

Very useful circuit, Roger. For the
556 dual timer IC, you can substitute
an NTE978 or SK3689; for the 2N3055
NPN transistor, you can use an NTE
130 or SK3027 transistor, and an
NTE950 can be substituted for the 12-
volt regulator of IC2.
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MAILBAG, ETC..

I'm always extremely pleased to see
somebody actually get some practical
use out of one of my designs! | refer, of
course, to the “Home-Brew Zener” by
Craig Fawcett/CET of Downers Grove,
IL, (December 1997, Think Tank). By
substituting a TIP120 power Darlington
for my original 2N6427 small-signal
Darlington as Q2, Craig has attained
high-voltage/high-power performance
with this simple circuit. My design was
a result of a need for a high-perfor-
mance, low-voltage Zener.

My original circuit “Zener Diode
Simulator” (see March 1996, Think
Tank, page 68) was based on what is
called a “Vgeg Multiplier” effect, which
uses the base-to-emitter voltage drop
(0.6 volts) of Q1 as a reference. This ref-
erence generates a constant current in
R1, and also R2 and R3. By changing
the series resistance of R2 and R3, the
voltage drop across them is varied and
added to Q1's Vg Unfortunately the
temperature coefficient of Q1's Vg is
about —2mV/°C, and is also “multiplied”
by the resistor string at about 6 volts (10
X 0.6 volts). For example, temperature
drift would be about —20mV/°C—not
too good for a regulator! This is why |
included D1, a 1N34 germanium diode,
in series with R1. As D1’s temperature
coefficient is similar to Q1's, and its for-
ward voltage drop is about 1/, of Q1’s, it
almost exactly compensates for drift of
the constant current through R1, R2,
and R3. Transistor Q2 was added to the
Vge multiplier to handle the load current
without affecting Q1’s biasing level.
—Skip Campisi, S. Bound Brook, NJ

In the circuit shown in April's col-
umn, for the project “Visible Auto-
Battery Voltmeter,” page 55, | believe
that the component values for R1 and
R2 are reversed. Potentiometer R1
should be 5k ohms, while R2 should
be 1.2k ohms.

—Mike Leese, Southfield, M/

You are absolutely correct, Mike.
Just a reminder, any errors uncov-
ered in this column, verified and cor-
rected are immediately put out on our
Web site, www.gernsback.com, in the
Forums link.

Well, that's about it for now. Readers
this is your column—send those novel
circuits, ideas, and comments my way.
Write me—Alex Bie, Think Tank,
Popular Electronics, 500 Bi-County
Blvd., Farmingdale, NY 11735. [ |
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RADIO’S GOLDEN
AGE REDUX

GE SUPERADIO Il AM/FM TABLE
RADIO. Manufactured by: Thomson
Consumer Electronics, P.O. Box
1976, Indianapolis, IN 46206. Price:
$60.

Video killed the radio star? No.
Though no longer the dominant news
and information medium that it once
was, radio is still very strong. But
radio manufacturers seem deter-
mined, for reasons that we can’t fig-
ure out, to kill radio by making
receivers that just don’t deliver the
performance that radio is capable of
delivering. Stereo receivers and
tuners today rarely approach the capa-
bilities of those that were made in the
1970s and earlier. Take your average
table radio or portable, and things just
get worse. It seems outrageous that,
with all of the improvements in elec-
tronics technology in the last 20
years, radio’s state of the art should
actually get worse.

That’s why it was so refreshing to
give the GE Superadio Il a try. From
the outside, the Superadio looks like
your average, ordinary Clark Kent
model. It measures about 12-'; inches
wide, about 8-% inches high, and 3-/4
inches deep. A slide-rule dial spans
the top of the front panel. Most of the
rest of the front panel is occupied by
the speaker grille, which covers two
drivers: a 6-% inch woofer and 2-inch
tweeter. To the right of the speaker
grille is a set of three rotary controls
(VOLUME, BASS, and TREBLE) and three
slide switches: AFC, BAND (AM/FM),
and a WIDE/NORMAL selector. The tun-
ing knob and a headphone jack are on
the right side panel, and the POWER
pushbutton and FM whip antenna are

on the top. The rear panel has a battery
compartment along the bottom and
screw terminals for connection to
external AM and FM antennas.

In general, the radio doesn’t seem
like anything special from its looks.
But looks can be deceiving. Take the
external antenna connections, for
instance. They shouldn’t be considered
something extraordinary, but how
many table radios or portables have
you seen with any antenna inputs—and
AM no less? That was the first indica-
tion that the Superadio III was built
with some thought given to its recep-
tion performance. Embossed on the
rear panel are the words “200 mm AM
ferrite rod antenna.” A radio bragging
about something as sexy as its built-in
antenna? We’ve never seen that before.
(Incidentally, we did not attach exter-
nal antennas to the Superadio during
our tests because an antenna can often
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have a bigger impact on reception than
the receiver it’s attached to, and we
wanted to evaluate the radio’s basic
performance.)

The second indication we had that
some thought went into the radio’s per-
formance was the presence of its
WIDE/NORMAL switch. This switch,
which works only for the AM band,
changes the receiver bandwidth. We
figured that it could potentially be used
to reduce adjacent-channel interference
by selecting a narrow bandwidth. In
practice, however, we found the wide
position to be virtually useless.
Arguably, it could increase the fidelity
of local stations by increasing the
radio’s bandwidth. But we used the
NORMAL (narrow) position almost
exclusively. The wide setting made it
virtually impossible to tune in any sta-
tions between the locals. We would
have preferred to have both settings a
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little bit narrower.

Flipping through the “Use and Care
Guide” supplied with the Superadio
gave us yet another hint that the receiv-
er was something special. “High-per-
formance, long-range AM/FM portable
radio” it’s called on the front cover.
“DX helpful hints” reads one of the
section headings. It give three pointers.
The first suggests that “although the
built-in AM antenna will enable you to
receive many distant stations, your
reception can be improved significant-
ly with the addition of an external AM
antenna.” The second says that long-
distance AM reception is better at
night, and the third notes that winter is
better than summer because there are
fewer thunderstorms. All three points
are true, of course, but rarely acknowi-
edged in consumer radios. Finally, the
“Personal Station Log” in the manual,
accompanied by the suggestion that
“you may enjoy keeping track of dis-
tant stations you receive” made us
ready to ask just how good this rather
normal-looking radio is.

A couple of other things in the man-
ual impressed us. First is a mention that
service literature is available—a ser-
vice manual available to consumers for
a reasonable price. That’s virtually
unheard of today. Second is the note
that “the whip antenna has been
designed so that it is easily replaced in
the event it is damaged.” There’s even
an order form in the manual ($9.10 plus
$5 shipping, handling, and insurance).
Seems sort of sensible, no?

The Superadio can be powered
from the AC lines or by six D cells.
We used battery power almost exclu-
sively during our evaluation. We did-
n’t find that we had any increased
interference using AC; it’s just that we
liked the convenience of being able to
carry the radio around to different lis-
tening locations. The power cord is
permanently attached to the radio, but
it tucks inside the battery compart-
ment when it’s not in use so that you'll
never find yourself without it. When
plugged into an AC outlet, the radio
automatically switches from battery
power to the AC line.

So from the outside, the Superadio
seems to be designed sensibly, with the
emphasis on reception capability. But
how does it perform in real life? To
find out, we put it to work at our listen-
ing location on Long Island, New York,
thrifty-five miles east of

Manhattan. With most radios, daytime
AM reception is limited to stations on
the Island, those in New York City, and
a handful in Connecticut and New
Jersey. The Superadio received all of
those normal stations just fine, and its
speaker system made AM radio sound
about as good as it can. But the
Superadio also delivered far more
stations than we're used to getting in
the daytime. We picked up several
Philadelphia stations (including WIP,
WPEN, WFIL, WZZT, and WPHT),
some New Jersey stations (including
WTMR), and stations from Connect-
icut, Rhode Island, and Massachusetts
(including WELI, WRKO, WSUY,
WLKW, and WBZ).

Not all of the stations mentioned
above were received with perfect
fidelity, but they were all definitely
listenable. With the football playoffs
getting closer (as we tested this
radio) [ was happy to listen to the
play-by-play of the Philadelphia
Eagies’ game against the Detroit
Lions. Occasional fading wasn’t too
much of a hindrance.

We were impressed by the radio’s
ability to receive, about an hour
before sunset, three stations on 800
kHz: WTMR (Camden, NJ), WLAD
(Danbury, CT), and CKLW (Windsor,
Ontario). This was a good demonstra-
tion of the built-in loopstick antenna’s
directionality—we could select the
station we wanted to hear by rotating
the radio to the proper direction. A lit-
tle bit further up the dial, we received
CHML (Windsor, Ontario) and KDKA
(Pittsburgh, PA), two other stations we
would not normally expect to hear at
3:30 in the afternoon.

After sunset, we went back to the
radio. We could recetve the stations
that we would expect a decent radio
to pick up. WTAM, the 50,000-watt
powerhouse from Cleveland, came in
just fine. We could listen to WBAL
from Baltimore, WLS in Chicago,
and WHAS in Louisville, KY. None
of those is very surprising. Not every
radio has the selectivity and sensitiv-
ity to receive them on Long Island,
but we could consider any that can’t
to be poor, indeed. The difference
with the Superadio is that it could
receive those stations regularly and
reliably. Plus, it could receive, with-
out much effort, WWL from New
Orleans and WHO from Des Moines.
We’ve logged those stations before,
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but rarely without an external anten-
na and a high priced receiver—just a
lot of luck.

FM performance was equally
impressive. We could basically receive
the same stations that we do using an
external antenna with our stereo FM
receiver. The complaint here, again,
was with the tuning dial’s accuracy. Of
course, the radio does not receive
stereo. It can, however, be used with a
set of stereo headphones, a decided
convenience.

The black, plastic radio is hefty.
When loaded with six D batteries, it
weighs close to ten pounds. Despite
this heft, the radio does have a feeling
of cheapness to it—the flimsy plastic
knobs don’t inspire confidence in the
receiver’s capability. The slide-rule
dial is, unfortunately, inaccurate, and
above 1000 kHz, tuning can be some-
what difficult because of the close
spacing on the dial. Perhaps we'’re just
forgetting the days before digital tun-
ing became the norm.

Missing from the Superadio 11 is a
dial light, which would be a useful
feature. We'd also like to see a differ-
ent power switch, perhaps a slide
switch instead of the top-mounted
pushbutton that seemed too easy to
push accidentally.

Those complaints aside, we should
note that we’ve been listening to radio
and DX-ing for about three decades,
and we’ve used a wide variety of
receivers ranging from pocket transis-
tor radios to component stereo equip-
ment to expensive communications
receivers. But we’ve never come
across a radio quite like the Superadio
I1I. When propagation conditions are
good, almost any radio can receive
stations from hundreds of miles away.
But we found that the Superadio
receives DX more consistently and
with better fidelity than most other
radios. The Superadio 1II's AM per-
formance compares favorably with
communications receivers costing ten
times as much or more.

In short, the Superadio is aptly
named. And its price is more than rea-
sonable—even if you pay full list. We
wonder, though, why the caliber of
performance demonstrated by this
inexpensive radio is so rare. The tech-
nology used certainly isn’t new. And if
Thomson can make a $60 radio that
performs like the Superadio, shouldn’t
all AM/FM radios be as good?
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independence in a
successful career.

At CIE, we pride
ourselves in keeping
pace with the latest
developing technolo-
gies. in turn, this
assures our students
that upon graduation
they can mesh
seamlessly into a
variety of exciting and
rewarding technology-
based careers.

Back in the 1930’s,
we specialized in
teaching radio and
television sciences.
Today, it's computer
technology, program-
ming, robotics, broad-
cast engineering,
information systems
management, and the
electronics behind it all.

But some things
have not changed, like
the desire of CIE’s
faculty and staff to see
their graduates succeed.

Name

Independent study from CIE will give
you the skills you need to win your own

That is why at CIE we teach not only
the hands-on, practical aspects of
electronics technology, but also delve
into the “why” behind today’s technol-
ogy. Why does it work the way it does?

The insights to be gained from such
a broad, rich and comprehensive

Computer Programming

Electronics Technician

YES! Please send me more information on:
CIE's Associate Degree Program
CIE's Career Courses
World College’s Bachelor Degree Program

Program.

If you have the sincerity, the
smarts and the desire, CIE can
make it happen. CIE is already the
institute of choice for many Fortune
1000 companies. Why shouldn’t you
be next?

education at CIE matches or
exceeds those gained through

traditional commuter
institutes while
providing an educa-
tion schedule to
match your commit-
ments and lifestyle.

Our patented
learning program is
specifically tailored
for independent
study and backed up
by a caring team of
professional educa-
tors who are at your
call whenever you
need their help.

At CIE, we'll
match our training
with your background
and career goals and
help you decide
which of the many
career courses that
we offer suits you
best. We offer an
Associate Degree
Program and through
our affiliation with
World Coliege a
Bachelor Degree

Address

City

Phone:

Check for G.1. Bill

Active Duty Veteran
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WORD SCANNER

QUICKTIONARY SCANNING
TRANSLATOR. From Seiko In-
struments USA Inc. (Sil), 2990
West Lomita Blvd., Torrance,
CA 90505; Tel. 800-873-4508;
Web: www.seiko-usa-cpd.com/
cpd. Price: $250.

Picture this: You and your signifi-
cant other are sitting at a romantic
bistro in Paris (or a cafe in Rome, a
tapas bar in Madrid, a beer garden in
Munich, a sushi bar in Tokyo). You’re
pleasantly tired after a day of seeing
the sights, relaxing over drinks, and
anticipating a delicious dinner, when
you’re confronted with an indecipher-
able menu and a waiter who doesn’t
speak a word of English. Time to pull
out the pocket translator, and begin
typing in line after line on that itsy-
bitsy keyboard. Kind of breaks the
mood, doesn’t it?

Now picture this: Instead of an
inconvenient pocket translator (or a
printed bi-lingual dictionary), you pull
out a handheld device that allows you
to scan the words on the menu, dis-
playing each one in turn. By passing
the device over the menu, you can
“read” the daily selections. Perhaps it
won’t impress your date as much as
fluency in a foreign language would,
but it does have a certain “wow” factor.

The device that you’re picturing is
Seiko’s Quicktionary. The “scan and
see” translator will soon be available
in ten languages—Arabic, Dutch,
French, German, Hebrew, Italian,
Japanese, Korean, Russian, and
Spanish—each translating to and from
English. The French/English (which
we tested) and Spanish/English mod-
els are currently selling.

The Quicktionary is about 6 inches
long, 1-'/, inches wide, and | inch
deep, and weighs in at 3.2 ounces,
without the three supplied “AAA”
batteries installed. A hard-plastic pro-
tective case adds little to the weight or
bulk of the unit. The top of the
Quicktionary features a three-line by
20 character display that measures
approximately 2-3/; X 3/, inches. To the
left of the display are an array of
arrow keys, used to scroll through the
text, and two keys labeled ESC and
ENT. A red POWER button completes
the “front-panel” controls.

The scanning mechanism is found at

the left end of the unit, shielded by a
plastic cover. If you peer inside, you
can see the “optical eye” mounted
above the two red rollers that are used
to glide the scanner over the text.
Protruding in front of the rollers is a
clear plastic shield with a black line
down the middle, intended to help you
correctly position the scanner over €ach
word. When Quicktionary is ready to
scan, a red light flashes, and the mes-
sage “Ready to scan in French (or
English)” appears on screen. As it
scans, the red light remains steadily on;
it goes off while the unit is interpreting
the scanned image, and then flashes
when it’s ready to scan once again.

We decided not to tackle the manu-
al right away, but to rely on the one-
page Quick-Start directions to help us
get acquainted with the Quicktionary.
There are actually four pages of
Quick-Start instructions—one each
for English-speaking and French-
speaking right- and left-handed users.
The unit’s ability to switch from right-
to left-handed use is one of its more
impressive features. Not only can you
scan words from left to right or right
to left, but when you select left-hand
use from the on-screen menu, the dis-
play immediately flips upside down so
that you can read it while holding the
unit in your left hand, and the arrow
keys reverse their directions to match
the new screen orientation.

The directions appear to be simple
and straightforward: Remove the cap,
press the power button, place the
rollers to the right of the word to be
scanned, align the pointer with the
center of the text, roll to scan, and lift
it off the page. The scanned image will
appear in the display, followed by the
translation.

It’s not as easy as it sounds, how-
ever, at least until you get the hang of
it. It takes a while to learn just where
to place and lift the rollers to get the
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complete word and only that word,
and how to align the scanner so that it
doesn’t cut off the top or bottom of the
letters. The angle at which you hold
the Quicktionary also affects its abili-
ty to scan properly; it can’t be held
perpendicular to the paper or at too
sharp an angle. We also found it a bit
awkward to move the scanner from
right to left (the opposite of the way
we read), as suggested on the Quick-
Start page for righties. (According to
the full manual, however, it’s okay to
scan in either direction.)

Almost immediately, the scanned
image shows up on the display. If
you’ve positioned the Quicktionary
correctly, you’ll see the full word dis-
played. If not, you’ll be able to see
precisely what you did wrong—the
beginning or end, or top or bottom, of
the word will be cut off, or perhaps the
word will slant right off the top of the
screen. In any of those cases, you’ll
get a “no word found” response.

If you maneuver the device correct-
ly, the full word will be displayed. In a
few seconds, the image is replaced by
a dictionary-style display of the word
and its meanings (however, no pro-
nunciation guide is provided). The
most common definition is listed first,
followed by variations, and, in some
cases, a few common phrases that
include the word.

Not having much French-language
material around the house or office,
we first tried using Quicktionary on
the French version of the Quick-Start
instructions. Because our high-school
French is more than a little rusty
(completely erased from memory is
more like it), we were glad to have the
English version on hand for ready
comparison.

The French directions begin with:
“Otez le capuchon.” Otez was defined
as “remove, take away, take off, divest
oneself of, doff.” “Capuchon” means
hood or bonnet. Not quite a direct
translation from the English version:
“Remove the protective cap from the
tip,” but close enough to convey the
general idea.

The next line—"*To turn on
Quicktionary, press the power but-
ton"—appeared as “Pour allumer le
Quicktionary, appuyez sur Power.”
Here, we ran into some trouble. Pour
was defined as “for, because of, on
account of, toward, for the sake of, in
order to, so as to,” and allumer as
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“light, kindle, let off, light up, set
alight.” Appuyez was defined as “sup-
port, back, back up, espouse, stand by,
substantiate, establish, shore, shore
up, hold up, sustain, uphold, bear out,
corroborate.” But after we finished
scrolling through that list, the phrase
“appuyez sur” appeared, followed by
the definitions: “press, push, base on,
ground on, found on, found upon.”
The word “Power” was not recog-
nized at all, perhaps because it is an
English word adopted for French use.

In any case, with the provided def-
initions, the closest we could get to the
proper translation would be “In order
to light up the Quicktionary, press
Power.” Not too bad—but we already
knew the correct translation. Had we
simply gone word for word with the
most common definitions, we’d have
come up with “For light the Quick-
tionary, support about Power.”

We then decided to put Quick-
tionary to the dining-in-a-French-
bistro test, using a book of menus
from various restaurants in New York
City and vicinity. Because many of the
menus described the foods in both
French and English, we were able to
gauge the accuracy of the Quick-
tionary’s translations.

We began by scanning the heading
“Yolailles et Viandes,” which Quick-
tionary correctly translated as “fowl,
poultry” and “meat.” The first entry
listed was “Poissin entier au parfum de
truffes, petit farci de foie gras.” (Its
English description was “Roasted baby
chicken, truffle sauce, foie gras
savoury.”) Quicktionary did quite well
with the first two words (“chicken” and
“complete, entire, whole™), and okay
with the next few (“parfum” was trans-
lated as “flavor, taste, savor, smell...,”
“truffes” as “truffles,” and “petit” as
child, kid, small child, young, young
one ...”). From those words, we could
figure out that it was a whole baby
chicken flavored with truffles.
Quicktionary ran into trouble, however,
with the rest of the description. The
phrase “foie gras,” which means goose
liver, was not represented. “Fois” was
defined as liver, and “gras” as “fat,
greasy, fatty.” Doesn’t sound very
appealing, does it?

The next entree, “Medaillon et ris de
veau au porto, risotto au cresson,” or
“Medaillon and sweetbread of veal in
port sauce, watercress risotto’ also suf-
fered in the translation. “Cresson”

when scanned, was read as “tesson”
and defined as piece of broken
glass—something we’d prefer not to
see in our risotto. “Ris” was defined as
“laugh, laughter,” which we certainly
wouldn’t have been doing if we’d
expected simply medallions of veal and
were also served sweetbreads (brains).

We probably would have had some
good Jaughs at many of the translations.
“Champignons sauvages” means “wild
mushrooms,” and “champignons” was
correctly interpreted right away.
The first few meanings listed for
“sauvages,” however, were ‘“‘savage,
brute, ruffian, and thug.” Quicktionary
misread the scanned word “rotisserie”
as “rosserie,” which means meanness or
nastiness. This is a meal we wouldn’t
want to mess with!

At that point we were ready to
delve deeper into the workings of
Quicktionary, and opened the English-
language section of the main user’s
manual. There we learned several
interesting things. For instance,
Quicktionary does translate phrases.
You can use the cursor and enter but-
ton to define the parameters of a
phrase and find the translation.
Unfortunately, “foie gras” and
“champignons sauvages” were not
listed; nor was “fruits de mer,” which
we know means seafood.

On the plus side, Quicktionary had
little trouble recognizing the scanned
words, even though several of the
menus were printed in fairly elaborate
fonts. If we had come across an
unscannable word (perhaps the daily
specials were chalked on a blackboard,
or we wanted to know what a sign in a
store window meant), there are two
other ways to enter it. Quicktionary
comes with the “Opticard,” a card
sized to fit into the carrying case on
which each letter of the alphabet is
printed along with its corresponding
bar code. First, you’d scan either
“English to French” or “French to
English” and then the individual let-
ters. Actually, using the Opticard was
often faster and more accurate than
scanning a word. To scan the individ-
ual letters, you simply place the scan-
ner on top of the letter until the red
light dims—generally, less than a sec-
ond. Then it’s time to scan the next let-
ter. When you’re done, press ENTER,
and the translation appears.

The second way to input words is
to use the on-screen menu. Select “key
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in new word” and then use the cursors
to scroll through the alphabet to find
the first letter. Move the cursor over,
scroll again, and so on, until the word
is complete. Then press enter for the
translation. We can’t see why anyone
would go through all that bother,
unless he had forgotten to pack his
Omnicard.

The on-screen menu offers sever-
al other options. It is used to select
French-to-English or English-to-
French translations, to see a “history”
of the last 75 words translated, to
adjust the contrast, to change the auto
shut-off time, to check the batteries, to
select the menu language, to choose
right- or left-handed use, and to view
adjacent entries.

Once we were a bit more familiar
with the workings of Quicktionary, we
turned to the Internet to find something
written in French, and came up with a
site called “Sail the World” or “Autour
du monde en bateau.” Sure enough,
“autour” translated as ‘“around,”
“monde” as “world,” “en” as “in, at,
with, by,” and “bateau” as “boat.” The
only confusion was the phrase “du
monde,” listed under “monde,” which
meant “people, folk, folks.” We chose
to disregard that, since we knew the
site was discussing sailing around the
world.

The web page opened with a quota-
tion, attributed to P. Chatel: “Faites
que le reve devore votre vie, afin que
la vie ne devore pas votre reve.” Word
by word, Quicktionary translated it as:
“Act like that fondest wish destroys (or
devours) your life, so that life does not
destroy your fondest dream.” We
already knew, from those long-ago
French classes, that “ne ... pas” sur-
rounding a word makes that word neg-
ative (“does not destroy”). “Ne”,
alone, means born, however, and “pas*’
means “step, pace, move, footstep,
walk, or threshold”—which could cer-
tainly change the whole meaning. At
the very end of the listing for “pas,”
following several phrases describing
different types of footsteps and gaits,
came “ne ... pas, not.”

That much translating took close to
a half hour.

We also managed to “read” other
paragraphs on the web page. Under
the heading “Les nouveaux moyens de
communications” (the new means of
communications), it said something
along the lines of “This study demon-
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strates the means of communications
real and to come,” which we assume is
a course description of modern and
future communications systems.
Something called “L’ecole du bout du
monde”—direct translation, “the
school of a little bit of world™—we
guess meant “small world.” It was
described (loosely translated, once
again) thus: “Discover this new col-
umn on how to make (do/form) school
on board a boat benevolence of the
Internet.”

After “reading” the page, we're
still not sure if the site offered actual
classes on round-the-world sailing
expeditions, or perhaps on-line maga-
zine articles. We’d hate to rely on such
spotty translations in any sort of busi-
ness or legal dealings, however. We
also can’t imagine devoting that much
time to reading anything at all.

Like all other electronic language
translators we've tried, Quicktionary
can’t iranslate the nuances of lan-
guage. It might be useful to get the
meaning of an occasional unfamiliar
word. especially if you can pick the
right meaning by a sentence’s context.
It is decidedly a cool gizmo. But, if we
ever do get to take a trip to Paris,
we're bringing along a phrase book,
and maybe enrolling in a Berlitz
course beforehand.

EYES IN THE BACK
OF YOUR CAR

ULTRASONIC REARVIEW BACK-
UP ASSIST SYSTEM MODEL
DE35BR. From Whistier Cor-
poration, 16 Elizabeth Drive,
Chelmsford, MA 01824; Tel.
508-244-1400. Price: $119.95.

It’s been said that parents need eyes
in the back of their heads to keep one
step ahead of the trouble their kids get
into. And, sure enough, parents devel-
op that sixth sense that warns them to
check on the kids playing a bit too qui-
etly in the next room—they just might
be coloring the walls instead of their
coloring books, or actually eating the

clay “cookies” they’ve been baking in
their play kitchen.

Parents also know that kids mean
cluner—outside as well as in. Children
tend to drop things wherever they hap-
pen to finish using them—Ilike leaving
a bicycle in the driveway to pick up a
game of basketball, then leaving the
basketball on the ground when snack
time rolls around. If your family
includes such a driveway litterer, hav-
ing eyes in the back of your head isn’t
encugh. You also need eyes in the back
of your car to avoid crunching your
kids’ discarded toys when you pull out
of the driveway. Some would say they
had it coming for neglecting their toys,
but it would be a shame to back over a
$200 mountain bike that you couldn’t
see out the rear window of your car.
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Whistler’s Ultrasonic Rearview
Back-up Assist System actually allows
your car to “see” what's behind it. The
Maodel DE35BR detects objects or
people within seven feet of your rear
bumper when you’re backing up, and
warns you with audio and LED sig-
nals. Its real purpose is not so much to
prolong the life of children’s toys and
paraphernalia, but to help you park in
tight spaces, back up safely in poor
visibility conditions, and avoid back-
ing over people or pets. Granted, that
doesn’t happen often. But, tragically,
it does happen—we’ve read newspa-
per accounts of a man backing over
his wife, who was kneeling to pull
weeds from the edge of the driveway,
for example. It’s not hard to imagine a
child darting out behind a moving car
whose driver just doesn’t see him.

The Back-Up Assist is a two-piece

system, complete with the necessary
mounting hardware and wires. The
control unit measures approximately
3-3/, X 2-3/3 X | inches (HXWxD). Its
front panel features a speaker and four
LEDs—a green power indicator and
three red lights labeled 2 FT., 3.5 FT.,
and 7 FT. A three-position volume
control slide switch is located on the
left side of the unit. Two jacks are
found on the bottom of the control
box: one to connect the power cord,
and the other to connect the
sensor/detector unit.

The 3-1/, x 1-1/, X l-inch detector
unit has two indented areas on its front
face. One houses an ultrasonic emit-
ter; the other, an ultrasonic sensor. The
weather-resistant detector unit is
intended to be mounted on the vehi-
cle’s rear bumper, with the emitter and
sensor facing out. Whistler has includ-
ed adhesive-backed Velcro fasteners
as well as brackets with hardware for
bolt-down installation. An 11-foot
wire extends from the back of the
detector. It's plenty long enough to
reach the control box, which is intend-
ed to be mounted inside the vehicle,
using another piece of adhesive-
backed Velcro at the juncture of the
right-rear and rear windows.

The Back-Up Assist system is
powered by splicing the included
power wire to the wires powering the
vehicle’s back-up lights, and that
splicing is the only “difficult” part of
the installation process. In most stan-
dard cars, the wiring is found in the
trunk. In many vans and station wag-
ons, it’s right inside the car, further
simplifying setup.

It’s a good thing that installation is
so easy, because the instructions are
almost non-existent. Even so, we’re so
accustomed to mounting any auto-
electronic controls on or near the
dashboard that it took a couple of
readings through the very short
instructions to convince us that the
Back-Up Assist control box really
does belong on the right-rear corner of
the car. As soon as we used it, howev-
er, we realized that that is the only log-
ical place for it: When you back up,
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Fig. 1. The placement of the control hox and detector vary slightly depending on the type of vehicle.
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Fig. 2. A side view of the Rearview Back-Up Assist’s vertical scanning angle.

you look over your right shoulder to
see behind you.

With the Back-Up Assist installed,
there’s no need to give it any more
thought than you do, say, your brake
lights. The system powers up automat-
ically whenever you shift into reverse
and your backup lights are activated,
and the green LED on the control unit
lights up. As you approach an object,
several different warnings are offered.
When you get within the six-to-seven-
tfoot range, the bottom red LED lights
and a beeping sound begins. Keep
backing up, and when you get to with-
in three-and-a-half feet of the object,
the middle LED also lights and the
beeping turns into a chirping sound.
Get within two feet, and the top red
LED comes on just as the audible
alarm changes again, this time to a
fower-pitched beeping.

In our tests, we purposely backed
up toward various objects, including a
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parked car, a pole-mounted basketball
hoop, and a bicycle. In each case, we
stopped the car and got out to eyeball
the distance each time a different
alarm sounded. Sure enough, the
Back-Up Assist was right on the but-
ton. There were a couple of instances
in which we were sure we were about
1o touch bumpers, even before the
two-foot warning sounded. Each time,
we still had those two feet to spare.
The Back-Up Assist would certain-
ly come in handy when trying to par-
allel park a station wagon on a New
York City street—especially when
you don’t have a buddy with you to
get out and “wave you in” to the spot.
It might not work quite as well when
you're (rying 1o maneuver your way
out of that tight spot, however,
because there's a “dead zone” in the
detecting range that extends out from
the detector about 12 inches. So if
you’re really sandwiched into a spot,
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the system won’t warn you with lights
or beeps.

In most instances, of course, you
would be aware when you entered
your car that another car (or large, per-
manent article such as a fence or a
tree) was directly behind. yours. That
might not be the case, however, with a
toy or bicycle carelessly left practical-
ly under the rear bumper.

In a more common scenario—back-
ing up into the driveway with the rear
of the station wagon piled high with
groceries—the Rearview Back-up
Assist was remarkably efficient at
warning us that we were about to back
over an unseen garbage can or bicycle.
Ditto when backing out of the drive-
way toward a neighbor’s car parked
directly across the street, or when
approaching a chain-link fence. We
quickly became accustomed to the sys-
tem, and found ourselves relying on it
for a “second opinion” in some tight
parking situations.

SUPER MARIO
UNPLUGGED

NINTENDO MULTIMEDIA WIRE-
LESS HEADPHONE SYSTEM
MODEL NHP-W60. From Laral
Group LLC, 500 Eastern Park-
way, Farmingdale, NY 11735; Tel.
516-293-6900. Price: $59.99.

Gone are the days when whole
families would gather around the liv-
ing-room television set, enjoying the
same program together. In today’s typ-
ical after-dinner scenario, you’re like-
ly to find one family member watch-
ing TV, another listening to a CD,
someone playing a video game, and
yet another person working or playing
on a PC. And when the computer and
the home-entertainment center are
both found in the family room, con-
flicts are bound to erupt.

Your family can go a long way
toward achieving peaceful coexis-
tence by equipping one or more mem-
bers with headphones, allowing them
to blast MTV or play an action game
without drowning out anyone else’s
activities. Laral Group's NHP-W60
Nintendo Multimedia Wireless Head-
phone System has the distinction of
being the first such product to carry
the Nintendo brand name. Although
it’'s aimed at gamers, it can also be
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used for unencumbered listening up to
25 feet from any video or music
source.

The system consists of an infrared
transmitter, the headphones, a con-
necting cable equipped with both
RCA and mini-plugs, and a power
cord. The transmitter is a black plastic
semicircular disc, measuring about 3-
i/, inches at its straight side and just
over !/,-inch deep. The curved side
holds the eight high-power infrared
LEDs that transmit the signal to the
headphones. The transmitter sits on a
tilt base that can be adjusted to three
different positions (up, horizontal,
down). The back (straight) edge of the
unit contains stereo audio-in jacks, a
jack for the power adapter, and a
power switch.

The headphones feature over-the-
ear pads. The volume control is found
at the bottom of the right ear piece,
and the on/off switch is located on the
left ear piece. There’s a bullet-shaped,
glossy black plastic piece emblazoned
with the Nintendo logo extending
from the adjustable headband down to
each ear piece. The one on the right
houses two infrared sensors to receive
the signal from the transmitter. The
one on the left covers the battery com-
partment. The headphones require two
“AAA” batteries, not included.

Setup is simple. The connecting
cord has a mini-plug at one end and
color-coded (red and white) RCA plugs
at the other. The transmitter has jacks
for both. Setup depends on the outputs
available on your source equipment. If
your TV or PC is equipped with a head-
phone jack, for instance, you would
simply insert the mini-plug into that
and the RCA plugs into the transmitter.
Otherwise, you would insert the RCA
plugs into the audio-out jacks, and the
mini-plug into the transmitter. Either
way, it takes just a couple of minutes to
install the batteries, connect to the
source equipment, plug in the power
adapter, and power up the transmitter
and the headphones.

The very brief instruction sheet
suggests that the transmitter and head-
phones be as close as possible to the
same height. If that’s not possible, tilt-
ing the transmitter works quite well.
So, if your kids tend to sit on the floor
in front of the TV to play Nintendo
(with their necks craned at an angle
that would send an adult to the chiro-
practor in a matter of minutes), they’ll

still be able to use the headphones.
They won’t, however, be able to
move around the house listening to
music. The Nintendo Multimedia
Headphones are an infrared sys-
tem—they won’t transmit through
walls. As long as you stay in the same
room (and that room is not more than
25 feet long), you’ll be able to hear
everything. The infrared emitters are
strong enough and broadcast over a
wide enough angle that reception is
ensured as long as you’re in the room.
Turn your head away, and reception
stays clear, thanks to reflections of the
signals off the walls. Step out the door,
however. and the automatic mute

function steps in, cutting off sound

completely.

While the blurb on the box promis-
es “sleek lightweight styling,” to any-
one accustomed to bud-style portable-
stereo headphones, these will seem a
bit hefty. They are comfortably
padded, both on the ear pieces and the
headband, however—and if you really
get into game play, you’ll hardly notice
they’re there.

As far as sound quality, the Nintendo
Multimedia Headphones claim a fre-
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quency response of 35-18,000 Hz; a
signal-to noise-ratio of 60 dB; total har-
monic distortion of less than 0.5%; and
a channel separation of 45 dB. While
we didn’t use test instruments to verify
those specifications, our listening tests
gave us no reason to doubt them. They
sounded quite good whether we were
listening to music, watching a video, or
playing games.

The headphones did suffer from an
almost insignificant hum. It sounded
like a 60-Hz hum caused, we suspect,
by a noisy AC adapter. While audible
with no signal input, it was totally
masked by any program material.

We prefer to do our music listening
through standard speakers, and gener-
ally don’t find TV engrossing enough
to warrant shutting out ambient sound
(such as conversation with other fam-
ily members). Still, these headphones
performed admirably in both situa-
tions. When playing computer or
video games, however, we actually
preferred wearing the headphones.
They gave us a greater sense of being
“in” the game, surrounded by the
acfionr—and gave some peace and
quiet to others around us. [}
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FCC endorses
TV rating system

On March 12, the Federal Comm-
unication Commission gave a stamp of
approval to the voluntary video-pro-
gramming rating system officially
known as the TV Parental Guidelines,
but more often referred to by the name
of the technology needed to implement
it: the V-chip. The rating system, which
was jointly created by the National
Association of Broadcasters, the
National Cable Television Association,
and the Motion Picture Association of
America, is intended to offer “category
and program-specific content indica-
tors” that “‘provide parents with infor-
mation that will help them make deci-
sions about what their children should
watch on television.”

The FCC also revealed technical
requirements for the rating system’s
implementation, establishing technical
rules that require half of all new televi-
sion sets with screen sizes 13-inches
and larger to be equipped with “V-
chip” technology by July 1, 1999, and
all such models to include the V-chip
by January 1, 2000. Personal comput-
ers that are equipped with TV tuners
and appropriately sized monitors will
also be required to carry the V-chip.

There are several facets to the TV
Parental Guidelines. Six descriptive
labels indicate a program’s appropri-
ateness in terms of a child’s age and/or
maturity level, and content indicators
provide more specific warnings con-
cerning sexual situations, violence, and
offensive language or dialogue. The
rating labels and content indicators are
transmitted on line 21 of the vertical
blanking interval and appear on screen
for 15 seconds at the beginning of all
rated programming. Broadcasters are
also expected to provide rating infor-
mation to newspapers and publishers of
printed and electronic program guides.
Finally, an Oversight Monitoring
Board has been established to ensure
that the guidelines are applied accurate-
ly and consistently. News, sports, and
unedited MPAA-rated movies are
exempt from the ratings.

There are two ratings specifically
for children’s programming: TV-Y,
for shows deemed appropriate for all
children, and TV-Y7, which might
contain themes and elements that

could frighten children under the age
of seven. Ratings for general program-
ming include: TV-G, suitable for all
ages; TV-PG, parental guidance sug-
gested; TV-14, contains material that
many parents would find unsuitable
for pre-teens; and TV-MA, for mature
audiences only due to graphic vio-
lence, explicit sexual activity, or inde-
cent language.

FCC Chairman William Kennard
commended Congress “for its fore-
sight in passing the V-chip legislation
and providing leadership and guid-
ance on this issue,” and ‘“‘the many
children’s advocacy groups and televi-
sion industry groups ... for working
cooperatively to produce the rating
system,” which he called “particularly
useful for working parents who can’t
always be present to monitor the TV
watching of their children.”

In a separate statement, Comm-
issioner Harold W. Furchtgott-Roth
lauded the TV Parental Guidelines as a
prudent “alternative to a government-
created, government-policed scheme
for judging the content of video pro-
gramming.” He emphasized that the
FCC order “should not be interpreted
as a basis for future governmental
efforts to compel adherence to the
industry guidelines.” Furchtgott-Roth
continued, “I salute the courage and
fortitude of those programmers, such as
NBC and BET, who have resisted polit-
ical pressure to effectively convert
these voluntary guidelines into manda-
tory regulations... That, after all, is what
the First Amendment is all about.”

Commissioner Gloria Tristani, on
the other hand, was concerned that
NBC and BET, by deciding not to par-
ticipate in the current ratings system,
“will make it more difficult for parents
to program the V-chip using the
Industry proposal.” She expressed
hope that “all video programming dis-
tributors will perceive the public inter-
est in making the V-chip a more effec-
tive and easy-to-use tool for parents to
block programming they deem harm-
ful to their children.”

Dissenting programmers are allow-
ed to come up with their own rating
systems, and the FCC encourages
manufacturers to design TVs that can
accommodate additional rating sys-
tems “to the extent practical.” But that
is a far cry from requiring TVs to pro-
vide for more than one system.

The addition of the V-chip is not
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expected to significantly increase the
cost of new televisions. According to a
spokesman from the Consumer Elec-
tronics Manufacturers Association, the
added cost to a high-end set would be
“negligible,” while less expensive sets
might go up by $10 to $20.

Home wireless
communications specification

A group of PC, communications,
and consumer-electronics companies
have formed the Home Radio
Frequency Working Group (HRFWG)
with the intention of developing a new
specification for wireless communica-
tions in the home. The open specifica-
tion, expected to be published later
this year, is called the Shared Wireless
Access Protocol, or SWAP, and will
allow PCs, PC peripherals, and con-
sumer-electronic products to inter-
operate wirelessly. The group expects
the first SWAP-compatible products
to reach the market in the second half
of 1999.

The HRFWG—informally dubbed
the HomeRF Group—includes repre-
sentatives of Compaq Computer
Corporation, Ericsson Enterprise Net-
works, Hewlett-Packard, IBM, Intel,
Microsoft, Motorola, Philips Con-
sumer Communications L.P., Proxim,
Samsung Electronics America Inc.,
and Symbionics. It is supported by
Butterfly Communications, Harris
Semiconductor, Intellon, National
Semiconductor, and Rockwell Semi-
conductor Systems.

According to Microsoft, the group’s
goal is “to provide the foundation for a
broad range of inter-operable con-
sumer devices by establishing an open
industry specification for wireless dig-
ital communication between PCs and
consumer-electronic devices anywhere
in and around the home.” Home-net-
working technologies have been hin-
dered by the high cost and impractical-
ity of wiring, and by the presence of
several incompatible wireless commu-
nications standards.

“We believe that by establishing a
wireless communications specifica-
tion for the home, a new industry will
be created that results in unprecedent-
ed interoperabiljty between intelligent
devices in the home,” said Ben
Manny, HRFWG chairman and engi-
neering manager for residential net-
working at Intel’s Architecture Labs,
“For example, with HomeRF technol-
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ogy, users will be able to spontaneous-
ly access their PCs from anywhere in
the house or yard.”

That’s not all that consumers will
be able to do once SWAP is adopted.
The interface specification is expected
to allow users to set up a wireless
home network to share voice and data
between peripherals, PCs, and new
devices such as portable remote dis-
play pads; review incoming voice,
fax, and e-mail messages from a cord-
less telephone handset; forward
incoming telephone calls to multiple
cordless handsets; fax machines, and
voice mail boxes; use portable display
devices to access the Internet from
anywhere in the home or yard; and
activate other home electronic sys-
tems by speaking a command into a
cordless handset.

Soaring satellite rates

This past year, the U.S. Copyright
Office ruled to quadruple the rate that
satellite broadcasters must pay to
transmit network television signals.
The new rates could put an extra $60
million a year into the pockets of
copyright owners, including networks,
Hollywood studios, and major league
sports teams. Hardest hit are direct

broadcast satellite (DBS) companies
including DirecTV, Primestar, and
Echostar, who, under the ruling, must
pay more than their cable rivals for the
same programming.

The increased rates were scheduled
to go into effect January 1, 1998. In
the meantime, the DBS industry, with
some help from Congress, plans to
fight the ruling. Ken Johnson, a
spokesman for Louisiana Repre-
sentative W.J. Tauzin, Chairman of the
House Subcommittee on Telecom-
munications, said, “The decision
defies common sense. It will force
consumers to pay dramatically higher
rates for satellite services, and at the
same time slow down competition in
the marketplace.”

The Satellite Broadcasting and
Communications Association intends
to challenge the ruling in court, and
the group has asked the Copyright
Office to put its decision on hold until
the case can be heard by the Federal
Appeals Court in Washington accord-
ing to Andy Paul, SBCA senior vice
president. DirecTV, along with
Primestar and Echostar, also plan to
challenge the ruling in court. The new
rates ‘“‘really will place a substantially
higher financial burden on satellite

WISH LIST

companies compared with fees cable
systems pay for the exact same sig-
nals,” said DirecTV senior manager of
communications, Bob Marsocci.

Under the ruling, in order to
retransmit programming satellite car-
riers must pay a monthly charge of 27
cents per signal for each subscriber.
The current monthly per-signal charge
for each subscriber is 6 cents for net-
work signals, 14 cents for stations that
have national rights to all of their syn-
dicated programming, and 17.5 cents
for superstations. Cable companies,
on the other hand, pay not even 10
cents a month per signal per sub-
scriber for superstations, and less than
3 cents for distant network signals.
However, royalty payments are struc-
tured differently for the two indus-
tries, with cable operators paying fees
based on a percentage of gross sub-
scriber payments.

Along with the new rates, the
Copyright Office also clearly stated
the circumstances under which DBS
companies may deliver local network
signals: Only in those cases where a
customer has no access to local signals
either over the air or via cable. In such
cases, the DBS operators do not have
10 pay any royalties. |

Chameleon Speakers

Gekko Flat Speakers from NCT Audio Products Inc. (subsidiary of Noise
Canceilation Technologies, Inc., One Dock Street, Suite 300, Stamford, CT
06902; Tel. 800-278-3526;, Web: www.nct-active.com) feature patented Flat
Panel Transducer technology that evenly disperses high-quality sound from a
unique, flat enclosure designed for wall mounting. The resuiting *Sweet
Space” means that the music sounds just as good from every seat in the room,
as opposed to one precise “sweet spot.” Less than two inches in depth and
framed in sleek wood cabinets, the speakers are available in three sizes: 9 X
11,11 X i4, and 18 X 24 inches. If desired, the speaker grille can be popped
off and replaced with a custom grille featuring any of hundreds of art-print
selections. The ArtGekko Collection of replacement grilles includes full-color,
high-resolution, digitally printed reproductions, ranging from fine art to
celebrity and movie posters, from children’s prints to photography. You can
even purchase a replacement frame in simple wood or more ornate gold or
pewter styles. Prices vary widely depending upon configuration. Bundled 11
X 14-inch speaker options, for instance, range from a three-speaker “home
theater upgrade to existing stereo speakers™ (without subwoofer) for $500 to a

NCT Audio Products
Gekko Flat Speakers

Popular Electronics, July 1998

complete five-speaker plus subwoofer home-theater system for $2000. el
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-Dear Popular Electronics reader:
- Like everything else around us, our sub-
' scription prices are going up. When I heard
the news, I talked management irto giving

S . regular readers a last chance to start a
"& new subscription or extend their current one
before the price increase takes effect. I've

' even managed to convince them that you
should be allowed to extend your subscrip-
'-tlon for as long as you wish. So if you live in
the United States, you can guarantee that

your annual subscription to Popular
Electronics will continue to cost only $18.95

a year—and you select the term — one, two,
'.three, four, five...... up to a maximum of
ten years.

Popular Electronics readers get the know-

how they need to build exciting, education-
-al, and useful projects like these... a profes-
sional-quality home-security system...a
nine-band shortwave receiver...a radio-con-
trolled car...a telephone scrambler...an avia-

-tion receiver...and even a robot!

o

g

PLUS...Gizmo, our honest and straight-
shooting reveiw of the latest consumer-
' electronics gear...Market Center, featuring
mail-order merchants that are ready to help
- ou in all your hobby activities...articles and
-@ columns covering every aspect of the elec-
tronics hobby—- including antique radio,
shortwave listening, ham radio, computers,
ecanners, circuit design, and more!

Last Chance to Get
a Year or more of

Popular Electronics
Fun for $18.95 a Year

ular Electromcs
Iﬂf\ﬂﬂh

p
-

2
=
b
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SAVE MONEY... This special Last Time
rate saves you $40.93, each year, off the
newsstand price. In fact, if you don’t cur-

=
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rently subscribe, but during the course of ‘

p—3
w

the year buy at least four issues on the
newsstand, you will pay more for those four
issues then for a complete 12-month, one-

year subscription. If you sign up for more ‘

than one year, you guarantee that savings

for even longer and are totally protected
against any future increases for the entire
length of your subscription. So act now!
"This offer expires August 31, 1998.

prefer. We’ll be glad to bill you when we
ship your first issue. This special offer is
one you will want to share with your
friends, be sure that you tell them about it.

Get going today, fill out the coupon on the
attached Last Chance Certificate and start
saving now! This really is a last time offer

and will not be repeated. Offer expires -
August 31, 1998.

P

=
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Send no money with your order, unless you "‘
=

Theresa Lombardo
Circulation Manager
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TECHNOLOGY UPDATE

One scientist's vision
revolutionizes the hearing
industry, benefiting millions

of people...

Crystal Ear® uses sophisticated electronics to provide affordable,
cosmetically-pleasing and easy-to-use hearing amplification.

by Harold Sturman

ne day a friend asked my
wife Jill if I had a hearing
aid. “He certainly does,”

replied Jill, “Me!” After hearing

-l

about a remarkable new product,
Jill finally got up the nerve to
ask me if I'd ever thought about
getting a hearing aid. “No way,”
Isaid. “l1t would make me look
20 years older and cost a fortune.”

“No, no,” she replied. “This is
entirely different. It's not a hearing
aid...it's Crystal Ear!”

No one will know. Jill was right.
Crystal Ear is different—not the
bulky, old-styled body-worn or
over-the-ear aid, but an advanced
personal sound system so small
it's like contacts for your ears.
And Crystal Ear is super-sensitive
and powerful, too. You will hear
sounds your ears have been miss-
ing for years. Crystal Ear will make
speech louder, and the sound is
pure and natural

I couldn’t believe how tiny it is. It is
smaller than the tip of my little finger and
it’s almost invisible when worn. There are
no wires, no behind-the-ear devices. Put it in
your ear and its ready-to-wear mold fits
comfortably. Since it's not too loud or too
tight, you may even forget that you're wearing
it! Use it at work or at play. And if your hear-
ing problem is worse in certain situations, use
Crystal Ear only when you need it.
A fraction of the price. Hearing loss is the
world’s number-one health problem, but in

CRYSTAL
EAR

Require fitting
Require testing

Battery life

Impact resistance
Whistling/feedback
Telephone use
Retail price

320 hours
Excellent
Limited
Excellent
$299.85

= ' Innovative,
TECHNIBAL SPECIRICATIONS I breakthrough
FREQUENCY [ lechnology
RESRONSE: Solves common
200 Hzto [ Problem...
%iaz Hz Hearing loss, which
\_ typically begins
S prior to teenage
HARMONIC years, progresses
2' STORTION: throughout one’s
3% at 1600 Wz W jierime Nearly 90
percent of peaple
suffering the type
of loss Crystal Ear
was designed for
AMPLIFICATION: choose to leave the
Superior problem untreated.
Class D Crystal Ear is now
_ /eircuntry” | @vailable to help
these people treat
l their hearing loss
V_OLUME with a small and
Adjustable very affordable
' Class | in-the-canal
hearing amplifier

most cases it goes completely untreated. For
many millions of people, hearing devices are
way too expensive, and the retail middlemen
want to keep it that way. What's more, treating
hearing loss the old retail way can involve
numerous office visits, expensive testing and
adjustments to fit your ear. Thanks to Crystal
Ear, the “sound solution” is now affordable
and convenient. Almost 90% of people with
mild hearing loss, and millions more with just
a little hearing dropoff, can be dramatically
helped with Crystal Ear. Plus, its superior
design is energy-efficient, so batter-
ies can last months, not just weeks.

You'll feel years younger! Wear
Crystal Ear indoors, outdoors, at
home and at work. Crystal Ear
arrives ready to use, complete with
batteries, two different fitting
sleeves, a cleaning brush and even a
carrying case. Crystal Ear is a break-
through advance in the hearing
device field. It is made in the USA,
using state-of-the-art micro-manu-
facturing techniques that cut costs
dramatically—savings that we can

WAL ameticantadiohistons—com

pass on to you. The conventional companies,
domestic and foreign, don’t like that!

Don’t be fooled by high prices. No hear-
ing device, no matter how expensive, can
eliminate background noise, despite claims
by the manufacturers. Crystal Ear does not
promise miracles—just an affordable, sound
solution to many common hearing problems.

DON'T TAKE OUR
WORD FOR IT...

“My father spent
over $5000 on anoth-
er brand. I showed
him my Crystal Ear,
he tried it, and he
decided it worked
better than his
brand, even though
it was a small
fraction of the cost!”

—A satisfied Crystal Ear user

“Over 32 million Americans experience
some loss of hearing. Though most cases go
untreated, over 90 percent of these people
would be disappointed to learn from their
doctor that there is no medical or surgical
cure. There is, however, an effective treat-
ment: electronic amplification.”

—Dr. Dale Massad, MD

Risk-free. Try Crystal Ear and hear what
you've been missing. It comes with a 90-day
manufacturer’s limited warranty as well as
our risk-free home trial. If you're not satisfied,
return it within 30 days for a full refund.

Crystal Ear®:
Three credit-card payments of $99.95 $12 S&H
1f not purchasing a pair, please specity right or left ear.

Please mention promotional code 3461-12988

For fastest service, call toll-free 24 hours a day

800-992-2966

=" comtrad

2820 Waterford Lake Dr., Suite 102
Midlothian, Virginia 23113
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Aiwa XP-SP1200
Portable CD Player

U sually, portable compact-disc
players aren't the best musical
companions for jogging, gymnastics—
or even a bumpy bus ride. It doesn't
take a lot of g-force to make the laser
pickup do a digital imitation of a
phonograph tonearm. Environmental
conditions are yet another drawback.
Moisture in the form of rain, condensa-
tion, or perspiration can be murder on
electronics components. Even on a
sunny day at the beach, there’s salt air
and spray to consider—or sand and
grit that have a way of getting into the
tiniest openings.

For the outward-bound, Aiwa’s
Cross Trainer series of water-resistant
portable audio products offers the
opportunity to make CD music a move-
able feast (the company also offers
cassette players and arm-band or
headphone radios). The Aiwa XP-
SP1200 Cross Trainer Portable CD
Player featured here is virtually
immune to skipping induced by
motion, owing to its Electronic Anti-
Shock System (EASS). This stores 40
seconds of music in a buffer memo-
ry—adequate time for the laser pickup
to recover and find its place without
apparent interruption in what you hear.

As for ambient conditions, this
weather-resistant player isn't sub-
mersible for snorkeling or scuba diving,
and it probably isn't the brightest idea to
take it on a surfboard or in the shower.
But the gaskets for its access ports and
the membrane seals for its controls will
keep out topical moisture and debris
(there are even press-fit plugs for the
AC-input and headphone jacks, and the
headphone is water-resistant too!).

Meanwhile, sweaty palms aren't
likely to lose grip of the Cross Trainer,
thanks to its tactile, rubberized sur-
face. Add to this some rugged good-
looks: an overall black and purple
color scheme with emergency-orange
accents for the buttons, compared with
the gray-yellow combo found in most
outdoors electronics.

Utility and convenience—including

Aiwa XP-SP1200 Cross Trainer Portable CD
Player

battery life—are the strong suits of the
XP-SP1200. It'll run up to 12 hours on
a pair of AA alkaline or rechargeable
batteries, though just two hours with
the juice-thirsty memory of the EASS
feature. Performance-wise, it's no bet-
ter or different than most headphone
portables—which don’t have the specs
or pedigree of tabletop home CD play-
ers. In the accompanying table, you'l
find the test resuits of electrical mea-
surements (using the CBS CD-1 stan-
dard test disc) from the Advanced
Product Evaluation Laboratory (APEL),
an independent testing facility in
Bethel, Connecticut.

FEATURES AND
EVALUATION

Besides the EASS, which works
exactly as promised, there are other
likeable features to the XP-SP1200.
These include its three-LED (green-
orange-red) battery-life indicator. When
the red indicator illuminates, it's time
for a fill-up—no foolin’! it means Empty,
not Extra.

To swap those batteries, you have to
open the gasketed disc compartment,
which houses the battery reservoir and
thereby eliminates a potential entry port
for moisture. You'll also find two switch-
es under the hood for functions you
probably won't change often—the DSL
and Resume features. The latter in-
structs the player to pick up playing
wherever it left off, in the event you
pause or stop play. DSL, for Dynamic

wwaanar amaricanradiahictanzcam
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Super-Linear bass, offers two levels of
enhancement for low frequencies.

If you use rechargeable batteries
(e.g., the 1.2-volt NiCd at 600 mA),
you can charge them right in the play-
er. To this end, Aiwa includes an AC-
to-6-volt DC transformer. Ironically, no
batteries of any kind are packaged
with the player, probably because
Aiwa (unlike Panasonic, Sanyo, Sony,
or even Kodak) isn't in the battery
business. This could be disappointing
if you first open the package on an air-
plane, or on Christmas morning. By
the way, to conserve the batteries, the
Cross Trainer has an auto-off function
that shuts off power two minutes after
programmed play ends.

Most controls on the XP-SP1200 are
pretty typical—volume, pause/standby,
forward and reverse search, repeat
play, and stop. You can program up to
24 selections in any order, by using the
forward and reverse buttons then hitting
the DispLAY/ENTER key to make your
choice. Random play is also possible,
whereby the Cross Trainer shuffles the
cards and deals. In this mode, though,
you can't search back to previously-
played tracks.

PERFORMANCE

Reading between the lines of APEL's
measurements should ailay most peo-
ple’s concerns about damaging their
hearing from excessively-loud head-
phone listening with the XP-SP1200.
Even at the highest volume settings, this
portable doesn't play very loud.

As you can see, APEL’s measure-
ment for Total Harmonic Distortion
doesn’t go beyond 4 kHz. According to
the lab, the player’'s level didn't get
high enough to yield a meaningful
measurement at 8 kHz (output to the
headphones is just 418 mV). It doesn’t
take any reading between the lines to
realize this means the XP-SP1200 has
very narrow dynamic range—frequen-
cy response was down 7 dB at 20 Hz
(although the player can compensate
at the bottom end with its two levels of
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w
-



www.americanradiohistory.com

Popular Electronics, July 1998

[
N

TEST RESULTS
AIWA XP-SP1200 CROSS TRAINER PORTABLE CD PLAYER

Brand:
Model:
Price:

Output Voltage (@ 0 dB, 1 kHz)

Left:

Right:

Frequency Response (20 Hz to 20 kHz):

Signal-to-Noise Ratio (“A” Weighted):

Aiwa
XP-SP1200
$180 suggested retail

418 millivoits
415 millivoits
7.00dB 10 +0.12 dB

78.0 dB

Total Harmonic Distortion + Noise (@ -10 dB)

Frequency
31 Hz
1 kHz
4 kHz
8 kHz

Wow & Fiutter:

Channel Separation (re: 0 dB, 1 KHz):
Left:
Right:

De-Emphasis Error:
Frequency

1 kHz

4 kHz

16 kHz

Linearity Error (@ 1 kHz):
Signal Level (dB)
0
-10
-20
-30
29198
—49.97
59.94
~70.31
-80.77
-90.31

Linearity Error with Dither (@ 1 kHz):
Signal Level (dB)

—70.31

—80.77

—90.31

—100.0

ADDITIONAL DATA:

Short Access Time (Track 1 to 2):
Long Access Time (Track 1 to 21):
Power Requirements:

Dimensions (H X W X D, inches):
Weight:

DSL electronic bass-boost).
Otherwise, signal-to-noise is typical
of portables, though a far cry from the
100 dB you might get from a home
player. Channel separation is adequate

THD (%)
0.096
0.073
0.128

Unmeasurable

59.0 dB
67.2 dB

Error (dB}
0.0
0.08
0.0

Error (dB}
0.0
97
=197
-29.9
-39.8
—49.5
56.6

Error (dE)
Too Low
Too Low
Too Low
Too Low

1.85 seconds

4.79 seconds

2.5 watts

13/ X 5-1/2 x 6-/2
13-/2 ounces

for headphone use, where the output is
in such near proximity to the 2ars com-
pared with diffusion that would occur in
a room setting with loudspeakers.
Meanwhile, the Cross Trainer's 8X

VAAAAA-HRELIeaREaEHa St

FEATURES CHART:

« 40-second anti-shock buffer memory

= Water- and debris-resistant construction
»  Water-resistant headphone

» Rubberized exterior surface

» Three-LED battery life indicator

» 12-hour playback {without anti-shock)
» User-programmable track play

= Automatic random-play (24 tracks)

oversampling and 1-bit digital-to-ana-
log (DAC) converter excel in the areas
of de-emphasis and linearity error. Test
results for each rival tabletop players,
although this unit's low level means
there wasn't much linearity error to
measure beyond —59.94 dB.

That's where the only significant
shortfall (3.34 dB) occurs. The test for
linearity error measures whether the
player's DAC translates each of the
65,536 possible digital codes on the
CD to its exact frequency and level.
Although an error of 3 dB is consid-
ered to be audible, it probably won't be
with the XP-SP1200 owing to the play-
er's low output level.

CONCLUSION

Because deployment in the field is
the Cross Trainer’s reason-to-be, com-
paring specifications with home CD
players isn't valid. And to do so isn't
even fair to tabletop machines—in one
area of performance. Not many would
play without skipping as the XP-SP1200
did when subjected to some rude han-
dling, including APEL's 36-inch drop
test, where the EASS memory proved
its worth. Further information can be
obtained by contacting Aiwa America,
Inc., 800 Corporate Drive, Mahwah, NJ
07430; Tel. 800-BUY-AIWA; Web:
htto//www.aiwa.com, or circle no. 100
on Free Information Card. L

“It's my TV course from ‘All America School’
The parts are Korean; the computer, Japanese;
and the manual, French!”
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ARRL NET DIRECTORY,
1997-1998 EDITION

from The American Radio Relay
League

This directory shows amateur radio nets
that have been registered with the
ARRL. It primarily covers nets that are of
interest to amateur-radio operators in
the U.S. and Canada. World-wide cov-
erage nets and maritime service nets
are also featured, as are National Traffic
System Area and Region Nets. One
focus of the directory is toward public-
service oriented nets that support the
ARRL National Traffic System (NTS)
and the Amateur Radio Emergency
Service (ARES).

All nets are in alphabetical order. In
state listings, VHF nets are recorded
first, followed by HF nets. The wide-
coverage nets are sorted by frequency
bands. As an additional guide, regis-
tered HF (150- to 10-meters) are sort-
ed by frequency in ascending order in
the Net Frequency List. The lists pro-
vide the net name, frequency, days the
net meets, the time of meeting, and
net manager.

Also included are a time conver-
sion chart, instructions on how to
write and send formal ARRL NTS
messages, and an explanation of Q
signals.

The ARRL Net Directory costs $4
and is published by The American
Radio Relay League, 225 Main Street,
Newington, CT 06111-1494; Tel. 888-
277-5289 or 860-594-0200; Fax: 860-

594-0259; Web: www.arrl.org.
CIRCLE 90 ON FREE
INFORMATION CARD

A

NOW HEAR THIS!
ELECTRONIC
EAVESDROPPING
EQUIPMENT DESIGN

by Winston Arrington

Electronic eavesdropping equipment is
covered in depth in this 126-page
revised edition. This book contains 117
schematic diagrams along with ex-
planatory text. A thorough knowledge of
electronics is essential for constructing
this equipment, including knowing how
to build projects from a schematic.

e T )
NOW HEAR THIS!

The introduction gives an overview
of surveillance techniques and pre-
sents an extract from Title Ill, the law
on wiretapping and electronic surveil-
lance. Each chapter starts with a dis-
cussion of the theory behind the
transmitters and explains their advan-
tages and disadvantages. The last
chapter, written by Kevin Murray, an
expert in the field, discusses counter-
surveillance techniques and counter-
measure-detection equipment.

Plans are given for 29 crystal-con-
trolled transmitters of all types, 35
room-surveillance transmitters—both
battery-powered and plug-in—and 32
telephone devices. Schematics for
phantom zero subcarrier transmit-
ters, infrared units, and high-imped-
ance recorder activators are also
included.

Now Hear This! costs $65, plus
shipping, and is published by Sheffield
Electronics Co., P.O. Box 377940,
Chicago, IL 60637-7940; Tel. 773-324-

2196.
CIRCLE 91 ON FREE
INFORMATION CARD

. americanradinhictaryy com

1998 GENERAL CATALOG

from Contact East, Inc.

Filled with hundreds of new test instru-
ments and tools for engineers, man-
agers, technicians and hobbyists, this
284-page catalog features products
from brand-name manufacturers for
testing, repairing, and assembling elec-
tronic equipment.

CHLL Foviengaoe0

PRE- 1STRASA.TRPY « WRE wimwsslssinsns com

New product highlights include
Fluke’s redesigned 70 “Series III”
DMMs, Tektronix’ TDS “600 Series”
digital real-time oscilloscopes, and
Metcal Rework Stations. There is also
a full selection of DMMs, portable and
benchtop digital storage scopes, cus-
tom tool kits, power supplies, EPROM
programmers, soldering and desolder-
ing equipment, breadboards, heat
guns, measuring tools, adhesives, pre-
cision hand tools, and reference books.
Also included are their popular lines of
communication test equipment, ESD
protection products, ozone-safe clean-
ers, magnifiers, inspection equipment,
workbenches, and tool cases.

The General Catalog is free upon
request from Contact East, Inc., 335
Willow Street, North Andover, MA
01845; Tel. 978-682-2000; Fax: 978-
688-7829; Web: contacteast.com.

(Continued on page 63)

BodksNow To orer books

in this maga-
zine or, any book in print. Please call
anytime day or night: (800) BOOKS-
NOW (266-5766) or (801) 261-1187 ask
for ext. 1456 or visit on the web at
http://www.BooksNow.com/popular-
electronics.htm.

Free catalogs are not available.
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reate your own CDs.That
l is the one thing CD fans

have been waiting for—
the ability to record onto blank CDs.
With the Philips CDR870 Audio
Compact Disc Recorder jacked into
your system, you can record high-
quality audio CDs from both analog
and digital sources. Now you can
establish your own personally-edit-
ed library of CDs, mixing and match-
ing your personal favorites in the
sequence you want to hear them.
Take from hundreds of sources and
record those you wish onto one or
more CDs. Of course, if you revert
back to listening to albums, the
CDR870 will piay all your prerecord-
ed CDs. Just chose your source and
press play or record. The CDR870
can also write and read both CD-R
(CD Recordable) and CDRW (CD
Recordable-Rewritable) media.

The CDR870 is designed to fit the
dimensions of most stackable
audio systems. Installation and
setup for the CDR870 is simple and
straightforward. In fact, it is compa-
rable to the installation of any con-
sumer CD-player or cassette deck.
Connectivity is provided for ana-
log, digital, and optical data trans-
fer from a preamplifier or direct
from a CD player, DCC recorder,
DAT recorder, or digital broadcast
satellite receiver. Should you require
help, the User Manual is adequate-
ly illustrated to assist you.

Operational Controls and Display.
The front-panel controls are ample
for total control of the unit, yet simple
enough to understand. The remote
control supplied with the CDR870
provides more detailed control
over the CD's playback. Additional
features on the remote control
include a number pad for precise
track selection and forward/reverse
search buttons. The User Manual

Philips Audio Compact
Disc Recorder

Play, or create and record audio programs
to writable and rewritable CDs.

Philips CDR870 Audio Compact Disc Recorder

makes understanding the controls
and LED display simple, despite the
display’s apparent complexity.

Recording. Recording is done in
real-time, and the typical CD
recordable media can store up to
74 minutes of audio.The audio qual-
ity during playback is remarkably
briliant, even when recording from
an analog tape source. Caution
must be taken not to exceed the
recommended recording level, oth-
erwise distortion can easily occur
during playback. Once the disc is
full or you're finished recording, the
disc must then be “finalized.”
Finalizing a disc takes approximate-
ly two minutes, and it is an easy
process. You must finalize a CD-R
disc in order to play it on any con-
ventional CD player.

There are some pitfalls. CD-RW
media can only be read on CD-RW
devices or on newer muilti-session
CD-ROM drives. Aiso, only the last
recorded frack can be erased on a
disc that has not been finalized.
(i.e. to erase track 6 of 8, you must
first erase track 8, then 7 and then
track 6). This characteristic discour-
ages dumping many recordings on
the CD media and then trying to
edit the contents from beginning to
end. However, planning ahead will
greatly eliminate unneeded edit-
ing. Should you want to erase the
entire disc, that is a simple proce-
dure requiring two presses of the
Erase button. However, be careful
should you want to erase only the
last track, which requires only one
press of the Erase button.

WAMA. americantadiahistanLcom

Normal Care. The CDR870 (like
other audio components) requires
cleaning of the external surfaces
from time to time. Slightly moisten a
piece of chamois leather with
water and wipe the surfaces clean.
Do not use cleaning agents con-
taining alcohol, spirits, or abrasives.

CDs require care, and the pres-
ence of fingerprints or smudges on
the disc surface will not directly
affect the recorded signals but,
depending on the degree of cont-
amination, the brightness of the
reflected signal may be reduced
sufficiently fo degrade the sound
quaiity. Keep the shiny surface of
the disc clean. Use a soft lint-free
cloth and always wipe the disc in a
straight line from center to edge.
Never use cleaning agents intend-
ed for conventional records, and
never use detergents or abrasive
cleaning agents.

When writing on the printed
(label) side of a CD, use a soft, felt-
tipped marker. Never use a hard-
tipped pen (such as a ball-point).
This may damage the recording.

Conclusion. After copying a few
songs for the first time to a
writable CD, the reviewer seriously
considered selling off his cassette
recording equipment before the
market prices fell. Writing to CDs is
a whote new experience, and the
Philips CDR870 is the perfect tool
for that task. The suggested retail
price is $649.00. And with a street
price expected to be lower the
CDR870 is a worthy addition that
will make your audio system com-
plete. Further information can be
obtained by contacting Philips
Electronics, 64 Perimeter Center
East, Atlanta, GA 30346; Tel. 770-
821-2400; Web: htip.//www.philips.
com; or circle no. 120 on Free
Information Card. [ |
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Build the

E.Z. SIGNAL
GENERATOR

Add this easy-to-build, wide-
range, function generator to

July 1998

Popular Electronics™

your bench-top troubleshooting
arsenal for a fraction of the

cost of commercial units!

SKIP CAMPISI

f you enjoy experimenting with . e

I analog circuitry such as audioy :
communications, instrumenta-
tion, and other such circuits, you' Il
agree that a good, wide-range sigii®

nal generofor is a necessity. By Fow
you've redlized that comrraErch
units are rather expensive. :

A decent function g’enerofor
usually fists for about $175 and up,
depending on how many:"bells and

whistles” are added to thaubasic

unit. But the E.Z Signal Generator
described in this article can be
assembled for less than a third of
the cost of commercially available
units, and still provide equal range
coverage!

The usual monolithic (single-chip)
function generator designs, which
provide sine-, friangle-, and square-
wave outputs, were discarded in
favor of this design. Monolithic chips
only provide clean waveforms up to
about 200 or 300 kHz, and the
sinewave output is quite tricky to
smooth out even over that limited
range.

The design presented here—built
around discrete, high-speed ampli-
fiers—achieves much better results.
All three waveforms are clean over
a range of 10 Hz to 2 MHz, and the
output is variable from zero to =10
volts, while supplying up to 25 mA or
more. The unit has five basic ranges,
which can be varied from x0.1 to
x2.0 of full-scale. A specially-de-
signed sinewave converter provides

i

very clean sinewaves gwer the
entire range of the generator.

About The Circuit. A schematic dia-
gram of the E.Z. Signal Generator is
shownin Fig.1.The frequency-gener-
atfing portion of the circuitis built
around five ICs—an LT1016 ulira-fast
comparator (IC1), an LF351 JFET op-
amp (IC2), three LM6361 high-speed
op-amps (IC3-IC5), and a batch of
passive components. That keeps cir-
cuit operation simple and fault-free.

In the frequency-generating cir-
cuit, IC1 (which has a response time
of around 10 nanoseconds) is con-
figured as a hysteresis amplifier.
Note that IC1 has two outputs @
and @ (at pin 7 and pin 8, respec-
fively, which are TIL-compatible

_aoann amaricanradiohistary com

complementary outputs). A pair of

resistors, R3 and R4 (fied to the a

output of IC1 at pin 7) provide posi-
tive feedback to IC1°s non-inverting
input at pin 2. As the TTIL comple-
mentary outputs were not infended
to drive resistive loads, a snubber cir-
cuit (composed of R2 and C7) was
added to control voltage spikes on
the square-wave outputs.

As the TIL levels of the square
wave are fixed at about +3.5 volfs
(high logic level) and +0.3 volts
(low logic level), IC2 (the LF351) is
configured to provide a reference
level of +1.9 volts (half way
between the TIL levels) for the rest
of the circuit.

The square-wave output of IC1 is
applied fo R8, a 500-ohm, linear-

$01U0.)09|3 sejndod ‘9661 ANy
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S1 RANGE SETTINGS
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Fig. 1. The E Z. Signal Generator is built around nine ICs—an LT1016 ultra-fast comparator (IC1),
an LF351 JFET op-amp (IC2), three LM6361 high-speed op-amps (IC3-ICS), and four fixed-volt-
age regulators (IC6-IC9)—a full-wave bridge rectifier (BR1), a 24-voit, 100-mA transformer, an

Popular Electronics, July 1998
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LED, and a barch of passive components.

taper slide potentiometer that is
used as a frequency-multiplier con-
trol. At its minimum setting, R8 pro-
duces a multiplying factor of x0.1,
which increases linearly to x2.0 at its
maximum sefting. The attenuated
square-wave oufput of IC1 s

applied to IC3 (an LM6361 high-
speed op-amp). which is configured
as an infegrator. The integrator pro-
duces a triangle-wave output that
swings from +2.9 volts down to +0.9
volts. The output of IC3 at pin 6 is fed
back to the inverting input of IC1af

pin 3. Together IC1 and IC3 form a
classic hysteresis/integrator function
generator. Using the +1.9 volt as a
reference, the square-wave output is
now *1.6 volts and the friangie-
wave output is now *1.0 volt. Switch
S1-a is used to select the fullscale
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frequency range of the circuit (100
Hz. 1 kHz, 10 kHz, 100 kHz, or 1 MHz).

The triangte-wave output of IC3 is
fed through R14—a 500-ohm, linear-
taper, slide potentiometer that is
"ganged” with R8 (the frequency
multiplien—to IC4 (another LM6361),
which is also configured as an inte-
grator.The second integrator shapes
the triangle wave into a parabolic
type of waveform with an ampli-
tude of +1.0 volt,

That pseudo-sinewave is actually
very close in shape to a true
sinewave, and the harmonic distor-
tion is comparable to that produced
by single-chip monolithic function
generators. The zero-crossings are
slightly steeper than a sinewave, with
the maximum excursions being
slightly rounder. However, the wave-
form is absolutely smooth over the
enfire frequency range, unlike
monolithic circuitry, which is highly
dependent on frequency.

Note: Capacitor C14 (the 22-uF
input capacitor for IC4) must be a
bi-polar electrolytic unit, That type
of unit is rated for continuous AC
voltage. as opposed to non-polar-
fzed units, which are rated for inter-
mittent duty only.

Switch Si1-b, which is ganged
with S1-a (RANGE sELECT), selects the
proper integrating capacitor. As
aready stated, R8 and R14 are
potentiometers that are ganged
together. A standard dual-ganged
rotary potentiometer could have
been used here, but in the author’s
experience, the taper matching
between both sections leaves
something to be desired.

The sinewave output of IC4
remains at a constant level (as the
frequency mulfiplier is varied) when
the tapers of R8 and R14 track

together. Fortunately, slide poten---

fiometers track extremely well due
to their mechanical construction.
Thus, it is worth the extra effort to
mount and gang the units.

The three waveforms are fed to
switch S2 (FUNcTION), which is used to
select the signal that's fed to IC5
(the final LM6361). That amplifier is
configured as an inverting amplifier
and has a gain of —10.The output of
IC5 is level-shiffed down from the
+1.9-volt reference so that the out-
put waveforms are now symmetrical
about circuit ground. That allows

maximum output-voitage swings
from zero to =10 volts, which is con-
frolled by R20 (the ampLTUDE control).
From R20, the selected wave-
form is fed through R21 to the
inverting input of IC5. Resistor R23
dllows precise adjustment of the
output symmetry. Capacitor C21 (a
1-pF unit) is used to compensate for
the cable capacitances seen by
IC5’s input and the output appear-
ing at J1. Any standard BNC cable
assembly less than 3 feet long is
suitable for the output.
Power-supply bypassing is a very
impcrtant consideration for high-
frequency amplifier performance—
IC3-IC5 are 50-MHz amplifiers with
300-volt per microsecond slew
rates. To keep those ICs stable and
functioning properly, supply-lead
inductance has to be dealt with.
Those amplifiers switch at such
high speeds that any lead induc-
tance produces glitches in the sup-
ply lines, which can enter the
amplifiers and be transmitted from
one IC to another, causing false sig-
nals to be amplified and appear as
outputs. The cure for that problem is
to connect capacitors from the
power-supply terminals of each IC
to ground. Because of their small
physical size, 0.1-pF monolithic
ceramic capacitors (C28 to C37)
are ideal for this application. Note
that there are also several 1-uF tan-
talum units (C22 to C27) as well.
The circuit is powered from a fair-
ly conventional supply circuit com-
prised of a full-wave bridge rectifier
(BR1), four fixed-voltage regulators
(IC6-C9). 10 capacitors (C38-C45),
a 24-volt 100-mA fransformer, an
LED, and a resistor (R25). The power
supply is a simple arrangement of
+12-volt regulators directly driving

-xb-volt regulators. Note that IC1

and IC2 require a +5-volt supply,
while 1C3-IC5 require a +12-volt

supply.

Construction. The author’'s proto-
type of the E.Z.Signal Generator was
assembled in two parts on separate
experimenter’'s boards: one board
contains the signal-generating cir-
cuitry, while the other contains the
power supply. The circuit was assem-
bled in that manner fo avoid the
problems that might crop up in this
type of device when printed-circuit

construction is used. The long fraces
typically found on printed-circuit
layouts would present too much
stray inductance and capacitance
for the generator to function proper-
ly. The two sections were then inter-
connected through appropriate
lengths of hook-up wire.

All of the components required
for the circuit are affordable and
readily available. The semiconduc-
tors are available from Tech
America (800-877-0072) or Digi-Key
(800-344-4539).The passive compo-
nents are available from Mouser
Electronics (800-346-6873), among
many other sources.

The first step in construction is to
assemble S1, the range switch. Start
by cutting a 6-inch length of #22 (or
#24) finned solid bus wire. Bend 1/,-
inch hooks in each end of the wire.
Form the wire into a 1'/,-inch diam-
eter hoop, using a C-cell battery or
similar round object as a form. Lock
the hooks together to complete
the hoop.

The capacitors specified in the
Parts List for C8-C13 and C16-C19
should be radial-lead units. Start by
soldering one lead of C12 to lug 1
of §1; the body of C12 should point
straight back from the rear of S1
with its free lead outside of $1°s cir-
cle of lugs. (Keep ail of the leads
about '/,<inch in finished length.)
Next install C19 at lug 7 of S1 in a
similar manner.

Bend small hooks in the remain-
ing leads of C12 and C19 and
install the 11/,-inch bus hoop on the
hooks, concentric with S1's body.
The hoop should end up on the
same plane as S1°s lugs. Position the
hoop’s connecting joint between
lugs 1 and 11 on S1; the joint will be
removed later.

Now add C11 to lug 2,C10 1o lug
3, C9 to lug 4. and C8 to lug 5. Bend
hooks info the remaining leads of
C8-CI11, and capture the hoop
with them. Install C13 in parallel with
C12.Now add C18 to lug 8, C17 to
lug 9. and C16 to lug 10. If needed,
add short lengths of #22 bus wire to
C15, the trimmer capacitor, and
install it at lug 11. Capture the hoop
with hooks in those capacitors’
remaining leads.

Make sure to solder all of the
joints after checking the installa-
fion. When satisfied, cut the piece
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Fig. 2. The E.Z. Signal Generator wés assembled on two protobourds: one for the signal-generat-
ing circuitry and the other for the power supply. Although the circuit was assembled on protoboard,
the circuit layout, nevertheless, should conform to certain design conditions. Shown here is a gen-
eral layout for the board-mounted components of the signal-generating circuitry of the project. Also
shown are inter-board connections between the power-supply and signal-generating boards

of hoop out containing the con-
necting joint located between lugs
1 and 11. Also, cut out the piece of
hoop located between lugs 5 and
7. That produces two “half-arcs” of
bus wire, with C8-C13 connected
to one section, and C15-C19 con-
nected fo the other section. That
completes the wiring of S1.

Now take the signal-generating
board and examine ifs foil side.
You'll notice two sets of inferlocking
foil buses spaced on 0.1-inch cen-
ters, drilled with holes every 0.1
inch. Surrounding those bus lines
are columns of 3-hole foil pads.
Figure 2 shows the general loca-
tions for board-mounted compo-
nents of the signal-generating cir-
cuitry of the project (as well as
inter-board connections).

Install five 8-pin DIP sockets in the
approximate locations shown, but

do not solder them in place yet.The
sockets for IC3, IC4, and IC5 should
straddle one pair of bus lines, with
their pins located in 3-hole pads.
The sockets for IC1 and IC2 should
straddle a different set of bus lines.
An additional pair of bus lines
should run between the two
columns of sockets. Position the
sockets so that there are af least
three or four unused 3-hole pads
between them; “dry” fit some of the
larger passive components to
assure proper spacing. Once satis-
fied, remove the passive compo-
nents and solder the DIP sockets in
place.

The portion of the bus that runs
beneath the sockets must be isolat-
ed from the rest of the bus pattern;
the isolated bus portion will be used
for the supply voltages required by
the ICs. Isolating portions of the
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buses can easily be accomplished:
simply select a hole in one end of
each bus where the bus lines con-
nect together, and increase the size
of the hole by driling it to '/ginch
diameter. That effectively breaks
the foil connection, thereby isolat-
ing the desired bus section. Once
this task is complete, there should
be an isolated pair of bus lines
under each column of DIP sockets.
Select one bus line from the pair
running between the DIP socket
columns, and isolate it in a similar
manner. The latest isolated bus will
be used as the 1.9-volt reference
bus. All the remaining (unused) bus
lines should be connected together
and used as the powersupply
ground connection.

Next install 0.1-pF bypass capac-
itors (C28-C37) atf the supply termi-
nals of each DIP socket.The +V ter-
minal of IC1 is located af pin 1; ifs
-V terminal is located atf pin 4. The
+V and -V supply terminals for the
remaining ICs are located at pins 7
and pin 4, respectively. Install C28 at
pin 7 of IC3 as follows: Drop one
lead into the 3-hole pad connect-
ed to pin 7. and the other info the
adjacent hole in the ground bus
between the socket columns. Don’t
confuse that bus with the 1.9-volt
bus next fo it! Solder both leads and
cut off the excess lead from the
ground connection. Bend the
excess lead from the 3-hole pad
connection directly over pin 7 and
insert it into the adjacent hole in the
+12-volt bus running under the
socket. Solder the connection. In a
similar fashion, install C29 at pin 4 of
IC3. Use the outside ground bus this
fime, with the 3-hole pad connec-
tion going to the —12-volt bus. Install
C30-C37 in a similar manner at their
respective DIP socket terminals,
paying attention to the pinouts and
supply voltages.

Install the remaining passive
components on the board, careful-
ly connecting the components
associated with each IC socket
one at a time; ie.. connect all of
IC1’s support components (guided
by Fig. 1) before moving on to the
next IC’s components. Start with
the larger components, such as
frimmer potentiometers and large
capacitors, fitfing in the smaller
parts around them. You can mount
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Fig. 3. The technique used by the author to fab-
ricate the custom-knob that was used 10 gang
the slide arms of the two frequency-multiplier
potentiometers (R8 and RI14) is shown here.
Other methods can be used to accomplish the
same task.

parts and jumpers on the foil side of
the board when necessary. Use #22
finned bus wire (insulated where
necessary) for intercomponent
connections. If it becomes neces-
sary to run more than one compo-
nent lead into a single hole, widen
the hole by drilling it open with a
#55 (0.062-inch) drill bit. One thing
to keep in mind when wiring the cir-
cuit is to keep all leads as short and
direct as possible—and do not bun-
dle unshielded wires together!
Leave a hole open for each inter-
connection between the board and
the front-panel controls. Using #22
stranded, insulated hookup wire,
install 6-inch lengths in the appropri-
ate holes for connection to the off-
board components. If possible, use
color-coded wires to help relieve the
confusion. The three input lines to S2,
taken from the sine-, square-, and tri-
angle-wave outputs, are made
using small diameter coaxial cable
(such as RG-174). The center con-
ductors are connected between S2
and the oufput pins on the board.
The coax shields are only connected
at one end: the +1.9-voit bus strip.
Another coaxial cable connects R20
to the board, with the cable’s center
conductor connected between
R20's wiper and R21 on the board,
and the shield connected to the

+1.9-volt bus and the appropriate
lug on R20.

The last shielded cable con-
nects J1 (the output jack) to pin 6
of IC5.The shield is used to connect
J1's ground lug to the board's
ground bus. Cut the five cables to
about 8 inches and install them on
the board. Once all of that is done,
double check all the component

connections, and pay particular.

attention to component polarities.
Use a magnifier to check for cold
solder joints and solder bridges.
When satisfied, install IC1-IC5 in
their sockets with the proper orien-
tation and set the board aside.
Now furmn your attention to the
quadruple-output power supply.
Like the signal-generating circuitry,
the power supply was assembled
on a section of experimenter’s
board. That board, as was the case
with the signal-generating board,
has a pair of foil buses running
down its center. Tie those buses
together at several points; they will
be used as a ground bus. If a minia-
ture transformer is used for T1, it can
be mounted directly to the board.
Solder all components directly to
the board, including the semicon-
ductors, using short leads. LED1 will
be mounted on the front panel.
Connect two 6é-inch leads to the
board—one at the ground terminail
and the other at the —5-volt output
of the power supply. Those leads will
be used to connect LED1 to the
board. Connect a é-inch lead to
the board for the five power supply
outputs: +12-, —=12-, +5-, —5-volt out-
puts, and ground. Color-coded #22
wire is highly recommended for this
operation. Twist all five of the wires
together in a bundle. Add another
twisted pair of é-inch leads to the
board for the 117-volt AC inputs.
Once the power supply is finished,
it's time fo select an enclosure in
which tfo house the generator. The
author’s prototype was housed in a
2/ (H) X 51/, (W) X 5inch plastic
enclosure. When selecting an enclo-
sure, make sure that there is enough
panel space for the panel-mounted
components. Once a suitable
enclosure has been selected, the
next step is to lay out the front panel.
Start by determining the location for
the slide conftrols, and then drill four
1/g-inch mounting holes for the
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potentiometers, spaced 13/,inch
apart vertically, and 9/,.-inch apart
horizontally. Cut an 11/, X 11/,inch
rectangular hole centered between
them. That clears the way for both of
the slide control arms. To hide the
large cutout, a bezel can be fabri-
cated from thin, flexible sheet of
plastic. The author used 13/, (W) X
21/16 (H) X /spinch (thick) section of
clear plastic that was mated with a
fle card cut to the same size.
Mounting holes corresponding to
the four 1/ginch mounting holes
were drilled in the front panel for the
potentiometers.

Once the bezel has been cut to
the proper size, drill four 3/;-inch
holes 9/,4-inch apart horizontally and
11/,-inch apart vertically centered
between the four /ginch bezel-
mounting holes. Lay a metal straight-
edge along the oufside edges of
two of the 3/4,-inch holes spaced at
11/, inches. Using a hobby knife, cut
away the 3/3, X 11/-inch piece of
material between the two 3/4,-inch
holes, forming a slot. Repeat the pro-
cedure for the other pair of holes.
The slots dllow full movement of the
control arms. For best results, drill and
cut the enfire bezel at the same
fime. When that's complete, pre-
pare a multiplier scale on the file
card part of the bezel. The scale is
composed of 20 index lines, with
each line spaced 1/,,inch apart.
That gives a total scale length of
13/,s-inches, which is equal to the
“throw” of the slide potentiometers
specified. The 20 lines indicate multi-
plier factors of x0.1-x2.0.

Now comes the tricky part—
ganging the two slide-control arms.
There are several ways of accom-
plishing that feat, One method is to
simply glue two standard slide con-
frol knobs together. Other methods
of accomplishing that task include
driling a hole through each slide
arm and connecting them with a
1/-inch spacer, or fo fabricate a
custom dual-slide knob as the
author did.

Figure 3 outlines how the author
handled custom-knob fabrication.
Starting with a bar of plastic or alu-
minum about 11/4-inches long and
1/,-3/g-inch square, drill two holes
9/1¢-inch apart (centered on the
bar) and 3/,inch deep. using a #7
(0.201-inch) bit. Drill another hole
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PARTS LIST FOR THE E.Z. SIGNAL GENERATOR

SEMICONDUCTORS

BRI—1-amp. 100-P1V, full-wave bridge
rectifier

IC1—LT1016 ultra-fast comparator,
integrated circuit (Linear Technology)

1C2—LF351 JFET op-amp. integrated
circuit (National Semiconductor)

IC3. IC4, 1C5—1.M6361 high-speed
op-amp. integrated circuit (National
Semiconductor)

1C6—78L12 positive 12-volt, 100-mA,
fixed- voltage regulator, integrated
circuit

IC7—78LO0S positive 5-volt, 100-mA.,
fixed-voltage regulator. integrated
circuit

IC8—79L 12 negative 12-volt, 100-mA,
fixed-voltage regulator, integrated
circuit

1C9—79L05 negative 5-volt, 100-mA,
fixed-voltage regulator, integrated
circuit

LEDI1—Light-emitting-diode, any style
or color

RESISTORS

(All fixed resistors are '/s-watt, 5%,
carbon-film units.)

R1—180-ohm

R2--220-ohm

R3—200-ohm

R4—330-ohm

RS, R9—1500-0hm

R6. R10, R23—5000-ohm, single-tum
trimmer potentiometer

R7, R13--27-ohm

R8, R14—300-ohm, linear-taper, slide
potentiometer. 30mm (Mouser #312-
9100-500)

R1i, R15. R16, R17—3900-ohm

R 12—100,000-0hm, single-turn, trimmer
potentiometer

R 18—100,000-ohm. multi-turn. cermet,
trimmer potentiometer

R19—1-megohm

R20—500-ohm, panel-mount. linear-
laper potentiometer

R21—1000-chm

R22—12.000-ohm

R24—10,000-ohm

R25—390-ohm

info each end of the bar, 1/g-inch
from the edge, breaking through
the #7 holes, with a #36 (0.106-inch)
bit. Tap the two #36 holes with a #6-
32 thread tap. Install a #6-32 X 1/,
inch set-screw in one hole, and a
#6-32 X 1/,-inch set-screw in fhe
other hole. The 1/,-inch screw acts
as the scale indicafor. To use the
knob, the confrol arms of the
potenfiometers must be cuf so that
when mounted they extend 7/,
inch from the front panel. Dry fit the

CAPACITORS

C1—0.001-pF, monolithic-ceramic

C2, C5. C22-C27, C44, C45—1-pF,
25-WVDC, solid-tantalum electrolytic

C3, C4, C6. C20, C28-C37, C42, C43,
C46, C47—0.1-pF, monolithic-ceramic

C7. C16—150-pF, 5%, mica

C8—47-pF, 5%, mica

C9—500-pF, 5%, mica

C10—0.005-pF, 5%, polyester

C11—0.05-pF 5%, polyester

C12—0.47-pF, 5%, polyester

C13—0.03-pF, 5%, polyester

C14—22-uF, bi-polar, electrolytic
(Mouser #140-BPRL5S0V22)

C15—2-25-pF (or nearest value) trimmer

C17—0.0015-pF, 5%. polyester

C18—0.015-pF, 5%, polyester

C19—0.15-pF, 5%, polyester

C21—1-pF, ceramic-disc

C38, C39—470-uF, 25-WVDC,
aluminum electrolytic

C40, C41—10-pF. 25-WVDC, solid-
tantalum electrolytic

ADDITIONAL PARTS

AND MATERIALS

J1—Panel-mount female BNC jack

PL1—AC line cord with molded power
plug

S1---DP5P panel-mount. non-shorting,
rotary switch

S$2—SP3P panel-mount, non-shorting,
rotary switch

S3—SPST 1-amp, 120-volt AC miniature
toggle switch

T1-24-volt. 100-mA, center-tapped,
step-down transformer

Experimenter’s board (RadioShack #276-
168 or similar), low-profile IC sockets,
234 X 5 /4 X § inch (or larger) plastic
enclosure, knobs, spacers, #22 bus wire;
#22 stranded hook-up wire, RG-174
(or equivalent) coaxial cable, spacers,
hardware; solder, etc.

Note: All semiconductors are available
from: Tech America, P.O. Box 1981,
Fort Worth, TX 76101-1981 (Tel. 800-
877-0072) or from Digi-Key (Tel.
800-344-4539). All passive components
are available from: Mouser
Electronics (Tel. 800-346-6873).

potentiometers, bezel, and knob to
the front panel to check for smooth
operation. The knob's set-screws
must be locked tight. Once you're
satisfied, remove the assembly.
Next, locate and drill the mount-
ing holes on the front panel for S1,
$2,R20,J1, and LED1. Label the front
panel as needed. After that, dril
holes on the rear panel of the
enclosure for a line cord grommet
or strain relief and the power switch.
Connect 1/, or 3/,4inch spacers

to the corners of the signal-gener-
ating and power-supply boards.
Dry fit the panel-mounted compo-
nents o the panels and drop both
boards into the enclosure. Shift the
boards around to determine the
orientation that provides sufficient
board clearance, while keeping
the leads between the signal-gen-
erating board and the panel-
mounted components as short as
possible. Note: The power-supply
board and components should be
kept separate from the signal-gen-
erating board to prevent distortion
from entering the signal path. Once
the best location has been deter-
mined, mark the board locations
(using the boards as templates) in
the cabinet and remove every-
thing from the cabinet. Drill mount-
ing holes in the cabinet, and per-
manently install all of the panel
components and control knobs.

Place the boards (mounfted on
spacers) back into the enclosure.
Connect the panel-mounted com-
ponents fo the circuit board(s),
being sure to keep all leads and
cables as short as possibie. Connect
one conductor of a 117-volt AC line
cord to the primary of the trans-
former and the other conductor in
series with the power switch and the
AC input to the power-supply
board.

Connect the five output leads of
the power supply To the signai-gen-
erating board. The *12-volt leads
should go to the power buses locat-
ed under IC3-IC5, and the =5-volt
leads should go to the buses locat-
ed under IC1 and IC2. Connect
ground lead to the ground bus.

Then drop the boards back in
the cabinet and connect all of the
other leads to the panel compo-
nents. Double check all connec-
tions and, once satisfied. perma-
nently mount both boards in the
enclosure.

Setup and Calibration. The E.Z
Signal Generator can’t be expect-
ed fo function properly unless it is
provided with the proper supply
voltages, so check the operation of
the power supply first. Using a DVM,
check for the proper voliages at
the power-supply terminals of
IC1-IC5. There should be *5 volts at

(Continued on page 64)
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or years flight simulators
F have been used in the
development of new air-
craft and in the fraining of new
pilots, as well as maintaining the
proficiency of seasoned aviators.

Now, driving simulators are being °

used by automakers like France’s
Renault in the their quest to devel-
op a safer motor vehicle. However,
unlike most other automakers,
Renault is marketing its driving simu-
lation software commercially, and it
is quite affordable, at least by the
standards of sophisticated, interac-
tive software that runs on high-end
workstations.

Some may wonder why driving
simulators are only now beginning
to appear, while aircraft simulators
have been around for decades.
The reason for the lag is that the
challenges for automotive simula-
tors are quite different from those
for flight simulators. In addition, air-
craft-simulator hardware is not
directly transferable to driving simu-
lators, because the feel of a car or
fruck in contact with the road sur-
face is vastly different from that of
an aircraft flying through the air. For
that reason, the very expensive

gy on. building
; safer motor vebicleséemz‘ltq
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hydraulically-actuated platforms
used to provide realistic cockpit
motion are not directly appropriate
for automotive simulators.

Further, because a driver is much
closer to objects outside the cab
thar a pilot in the cockpit is to air-
borne objects, driving simulators
usually have to respond more
rapidly to control inputs. Likewise,
the visual displays of the outside
environment have to be more
detailed, redlistic, and faster than
for an aircraft. Then there is the mat-
ter of economics. Because aircraft
are much more expensive than
cars and trucks, and carry far more
passengers, the stakes in terms of
both human lives and financial
costs are abundantly higher for an
aircraft crash as opposed to a high-
way accident,

SCANeR. Renault, through its soft-
ware partner, CIS|, is now marketing a
lower-cost alternative to much more
complex and expensive, dynamic-
driving simulators. SCANeR—which
stands for Simulateur de Conduite

vy americanradiohistarvy. com
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Automobile Normalise en Reseau
and translates to "Standardized
Driving Simulator Operating within
a Network”—is a software package
made up of several independent
modules as shown in Fig. 1. Among
the modules that make up the
package are a realtime driving
simulator, a sound generator, a 3D-
visual extension, a traffic generator,
a configuration interface, and an
instructor interface.

To help keep costs down, the dri-
ving simulator software is connect-
ed to an actual vehicle cockpit. For
instance, at the CISI center in
Rungis near Paris, the simulator uses
a Renault 19 sedan with all the
standard features except for an
engine. The simulator has also been
hooked up to other Renaults, as
well as BMWs, Volvos, and Rovers.
Inputs from the vehicle to the simu-
lator include the application of the
brake and clutch pedal (for manu-
al fransmissions), accelerator, steer-
ing wheel, and gearbox.

When mounted on a low-Cost,
electric-motor-driven platform,
SCANeR can simulate the motion
of a four-wheel vehicle with 15-
degrees of freedom—three chassis
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Fig. 1. Renault's SCANeR software package is comprised of several independent modules including
a real-time driving simulator, a sound generator. a 3D-visual extension, a traffic generator, a con-
figuration interface, and an instructor interface.

SOUND INSTRUCTOR CONFIGURATION

GENERATOR INTERFACE INTERFACE
3

DRIVING TRAFFIC

SIMULATOR DIFRATORES GENERATOR
3D VISUAL
RECORD

EXTENSION e

Shown here are the components of the SCANeR 5.0 sinudator software package.

Shown here is a view from the Renault 19 in the SCANeR driving sinudator.
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coordinates (x, y, z), three Euler
angles (heading, pitch, and roll),
four vertical wheel translations, four
wheel speeds, and engine rpm.
SCANeR can also simulate skids by
modeling the contact between
the tires and road.

SCANeR uses real-time, comput-
er-generated images to place the
driver in a realistic, but fictitious dri-
ving situation. For example in the
CISI simulator set-up. three images
are projected from three different
angles to provide a 140° view of the
road. The soffware also provides
special effects, including nighttime
driving. fog conditions, and traffic
signals. Graphic cards can be
added to improve the texture and
realism of the computer-generated
images. SCANeR also produces
sound effects that include the
engine at different rom rates, rum-
bling and tire sounds. surrounding
tfraffic, a gong or horn, and even a
crashing windshield.

When interfaced with a traffic
generator, SCANeR can control
about 50 surrounding vehicles.
Scenarios can include driving in file,
lane changing. merging and pass-
ing, navigating intersections. and
toll payment. The basic SCANeR 5.0
car driving simulator costs 80.000
French francs (about $16,000). For
the full package with all the opftions
added, the bottom line is 250,000
francs (about $50,000)

SCANeR has dready been used
for several applications. One of the
first users was the Transport Research
Laboratory in England for research
into traffic engineering, design, er-
gonomics, and road safety studies.
SCANeR has also been used to eval-
uate various inteligent vehicle/high-
way technologies., like obstacle
detection, distance control, and
vehicle-to-infrastructure  communi-
cations, as well as to study new
instrument-panel layouts. Possibilities
in driverbehavior research include
the effects of drugs. tiredness, sleepi-
ness, and the way disabled drivers
drive.

TRACS. By now, fruck drivers in
Europe have begun fo train on
TRACS (TRuck And Coach Sm-
ulator)—a SCANeR technology that
has been developed as part of the
European EUREKA infelligent high-
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Reulistic traffic images are generated by the SCANeR software. Note that the road display, aside
from the usual frontal view of traffic ahead, also simulates traffic to the side of the vehicle, produc-
mg a very realistic driving environment.

ways and vehicles program. The
aim of TRACS is to reduce traffic
accidents involving trucks through
better training for professional dri-
vers.,

In France, trucks account for 15%
of the fatal accidents, even though
they represent less than 2% of the
vehicles on the road. Those statistics
have to be tempered by the fact
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Shown here is the TRACS cockpit used for simulated training of professional truck drivers.

that truckers tfravel many more miles
and since trucks are much heavier,
fatalities are more likely in cartruck
encounters.

TRACS is a sophisticated, interac-
tive simulator that puts the driver in
redlistic traffic and weather situa-
tions. That includes both common
driving hozards and those that are
rarely encountered in real life, such
as a sudden bend in the road, a
patch of dense fog, or black ice; the
vehicle in front suddenly stopping or
changing lanes; or the shifting of the
fruck’s load. TRACS allows drivers to
be put info realistic and dangerous
situations without pufting them in
real danger.
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With TRACS, the drivers sit in a
redlistic fruck cab with the usual
steering wheel, throttle, brake,
clutch, instrumentation, and other
controls. He or she views the com-
puter-generated virfual scene of
the road and other tfraffic through
the windshield. The TRACS’ comput-
er database includes several miles
of varying roads and adjacent land-
scapes on which the driver can
practice. The instructor, located at a
computer workstation, specifies the
kind of road and traffic conditions as
well as injecting various hazardous
sifuations. Driver’'s reactions are
monitored and recorded for post-
session appraisals and critiques.

Both mofion and sound add fo
the realism. The simulator’'s cab is
mounted on a motion platform
that is programmed to pitch and
roll like a real truck moving down
the road, braking, or making sud-
den lane change maneuvers.
Engine and external traffic sounds
are fed into the cockpit.

According to Renault, TRACS
should cost no more than 1-2 mil-
lion French francs (about $200,000
fo $400,000). initially, TRACS will be
marketed in Europe but could soon
come to America.

Virtual Reality Crash Sim-
ulation. Besides improving safety
through driving simulators, Renault
is educating the public about what
happens in a crash through its
"Insight” technology. Using a com-
puter-generated image of a trans-
parent vehicle, Insi<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>